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MAGNETO-ELECTRIC APPARATUS. 
If a metallic wire, insulated by being covered with 
silk or other non-conductor of electricity, is wound 
•pirally around a soft iron bar, and the bar is made 
magnetic by placing the pole of a steel magnet against 
its end, a wave of electricity flows through the surround- 
ing wire for an instant, but immediately ceases. If, 
now, the steel magnet is drawn away from the end of the 
soft iron core, another wave of electricity flashes through 
the helical wire in the opposite direction to the former. 
Electricity thus induced by magnetism is called magneto- 
electricity, and as its production requires no acids or 
other liquids, it is a convenient way- of obtaining a cur- 
rent, and has been extensively used in the cure of 
diseases. In Way's electrical light, which hat attracted 
so much attention in England, magneto-electricity is 
employed ; the machine being driven by a 2-horse power 



arranged at equal distances apart, making the propor- 
tion of helices in each wheel (twelve) to the number of 
poles (eight) in each circular series of magnets as three 
to one. The spiral arrangement of these helices in the 
two wheels with reference to each other is illustrated in 
Figs. 2 and 3, in both of which figures it is shown that 
the helices, E E, of the one wheel are opposite to the 
middle of the spaces between the helices, E* E* of the 
other wheel, and wee versa. The core, d, of each of these 
helices is composed, as shown in Figs. 2, 3 and 6, but 
most clearjy in the last-mentioned figure, of two pieces 
of thin, flat, soft iron, swaged in the center to form a 
cavity for the reception of a screw bolt, /, by which the 
helix is attached to the wheel. The core, thus formed, 
has the covered copper wire, », wound round it in snch 
a manner as to leave' the central cavity clear for the in- 
sertion of the screw holt, /, and to leave a portion of the 



and, as by the spiral arrangement of the helices of the 
two wheels, the helices of the one and those of the other 
are brought alternately within the magnetic influences, 
the electric impulses therefrom alternate in a correspond- 
ing manner. Thus this arrangement produces a very 
constant current. 

The intensity regulator consists of a wheel, F, of 
non-conducting material, which is secured to and 
rotates with the shaft, and which may be mado to con- 
stitute the driving pulley. Upon the outer face of this 
wheel there are secured three pairs of arc-formed plates, 
G H, of good conducting metal. Only two pairs of 
these plates are represented in the face view in Fig. 4 p 
as part of said wheel is supposed to be broken away to 
expose the internal arrangement of wires, but the plates 
constituting the pair which has been omitted are ar- 
ranged, one within the ether, in the same manner as the 




BASE&'S IMPROVED MACrffETO-ELECTEIC APPARATUS. 



(team engine. Two forms of magneto-electrical ma- 
chines are employed ; in one, permanent magnets being 
placed on a wheel and carried by its revolutions past 
the ends of stationary cores of helical wires ; and in the 
other, helical wires being placed on the revolving wheel 
and carried past the poles of stationary magnets. The 
improvements which we here illustrate are applicable to 
either form of magneto-electrical machine, but the 
drawings represent them as applied to a machine in 
which the helices revolve and the magnets are station- 
ary. 

A A, Figs. 1, 2 and 3, are two standards of iron or 
other material which constitute the framing of the ma- 
chine, having secured between them the stationary per- 
manent magnet*, B B, ot which there are twelve ar- 
ranged in three circles, four in each circle, at equal dis- 
tances from each other, those of either circle being 
directly opposite those of the other two circles. 

C is the main shaft, working in bearings in the 

standards, A A, in the center of the circular series of 

magnets, and having scrtnrotf in it two wheels, D D*, in 

r w«h of whieh theH WttrttK* aelice*\ B E or E* B*, 



core at each end naked, to be inserted in radial grooves 
formed in two circular, face plates, « e, which are secured 
to the sides of each wheel. 

.• The manner in which the ends of the poles of the 
magnets are tapered to make their edges parallel with 
the edges of the cores of the helices as the latter pass 
them in their revolution, is shown at g h, in Fig. 2. In 
the construction of the magnets care should also be taken 
that the width of the spaces between the tapered ends 
or poles of each magnet, and the width of the spaces 
between the several magnets in the same circular series, 
should be equal to half the width of the tapered ends or 
poles, as shown in Fig. 2. 

By proportioning the number ot helices in each wheel 
to the number of poles of the magnets in each series, 
and constructing the magnets and helices as described, 
only one-third of the helices in each wheel or circular 
series are acted upon in the same degree at the 
time } but the strongest electric impulses from otie-third 
of I'll' helices fill the conducting wire at the same instant 
tlnUtbe impulses are weakest from another thiro!, and 
at- MM < in the remaining ibAd of that wheel or series ; 



pairs represented. The three outer arcs, G, have con, 
nected with them one set of the terminal wires (that is 
to say, all those constituting the positive poles or all 
those constitnting the negative poles) of the helices and 
the three inner arcs, H, have connected with them the 
other set of the terminal wires,, the said wires all passing 
through the shaft, C. To avoid an inconvenient multi- 
plicity of connections, the terminal wires of each two 
corresponding helices in the two wheels are connected 
in pairs before they are lead through the hollow shaft 
of the regulator, as shown, in Fig. I, thus requiring in 
the machine represented only 24 connections with the 
plates, G H, instead of 48,- as would be necessary if 
each plate were connected independently. By the two 
corresponding helices of the two wheels is meant the 
two which, by reason of their arrangement and the 
arrangement of the magnets, have their currents elicited 
simultaneously in the same direction. The helices of 
each wheel are divided Into as many series of threes as 
there are magnets in each circle, making four series in 
each wheel in the machine represented. This division 
is fflnstraWd by the diagram, Fig- fr> which \epreWatl 



© 1860 SCIENTIFIC AMERICAN, INC. 



290 



THE SCIENTIFIC AMERICAN. 



the helices of the two wheels, ene in full the other in 
dotted lines, those of one series being marked a' V c', 
those of the second, al 62 c2, those of the third, a'A 63 
c3, and those of the fourth, ai 64 c4. The helix, a', of 
one wheel corresponds with o' of the other wheel, and 
the corresponding helices are, in all instances, marked 
with the same letter on the two wheels. This diagram 
shows the connection between the two, a' a'. The ter- 
minal wires of all the helices marked with the letter, o, 
lead to one pair of plates, G H, and the wires of all 
those marked with the letter, 6, to another pair of 
plates, G H, and the wires of all those marked with the 
letters, c, to the third pair of plates. The terminal 
wire constituting the positive pole of one pair of helices, 
and that constituting the negative pole of another pair 
of helices, are connected directly with the two plates, 
G H, by soldering, as shown at o' a4 and 6' 64, in Fig. 
4, but the wires of the other helices are connected to 
the said plates by metal screws, j j, which pass through 
the whe^l, F, and fit metal nuts or rings, K K, which are 
soldered to the ends of the wires and enclosed within the 
wheel, the said screws all having heads at their outer 
ends. The plates, G H, have holes large enough to 
allow these screws to pass through them without contact. 
On the inside face of the wheel there are secured metal 
coupling straps, m m, to connect the opposite screws in 
the positive and negative arcs, and thereby to connect, 
when desired, the helices to which these screws are 
joined. These coupling straps are so situated as to be 
each within the reach of two screws of opposite polarity. 
The screws which pass through the inner plates, H H, 
screw through the coupling straps, and are always in 
contact with them, but those which screw through the 
plates, G G, have the holes provided for them in the 
coupling straps large enough for them to pass through 
without touching the straps ; but the latter screws have 
metal nuts or collars, S S, at their rear ends, as shown 
at the top of the wheel, F, in Fig. 1, which may be 
brought into contact with the straps by screwing them 
out to bring their heads clear of the plates, G G. The 
plates, G and H, are connected with the pole changer 
each by a single wire, r, running through and down 
the back of the wheel, F, as shown in Fig. 5, and also 
in the separate section of the pole changer shown in 
Fig. 8. 

The operation of the intensity regulator is as follows: 
When it is desired to producea current of low intensity, 
the screws, j j, are all screwed into the wheel, F, to 
bring their heads into contact with the plates, G H, and 
thus all terminal wires from the helices are brought into 
direct communication with the pole changer, producing 
the same effect as connecting all the negative poles of a 
series of galvanic eups together, and all the positive 
poles together. When it is desired to produce a current 
of high intensity, the screws are all screwed out from 
the wheel to bring their heads clear of the plates, G H, 
and bring the collars, S S, into contact with the coup- 
ling straps, m m, and thus make a connection between 
the screws of the negative plates, G G or H H, with 
those of the positive ones, and a consequent connection 
between the' negative terminal wires of the helices and 
the positive terminal wires of their fellow helices ; thus 
producing the same effect as connecting the positive wire 
of each cup with the negative wire of the next cup of a 
galvanic series. In order to produce the very lowest in- 
tensity of which the machine is capable, it is obvious 
that the helices should be separately connected with the 
plates, G G and H H, and not connected in pairs, as 
hereinbefore described with reference to Figs. 1 and 7. 

The pole changer, L, is made of three broken rings, 
xl x2 x8. or rings divided into alternating seetions of 
conducting and non-conducting material, two sections 
of condueting material in eaeh ring to each of the four 
series of helices hereinbefore described, making eight 
sections of conducting material in each ring. The two 
plates, G and H, with which all the helices marked with 
the letter, a, in Fig. 1, are connected, are connected 
with one ring marked a, in Fig. 8, which thus receives 
all the currents from those helices ; and in like manner 
all the helices marked with the letter, 6, are connected 
by another pair of plates, G H, with the second ring 
marked in Fig. 8 with the corresponding letter ; and all 
marked with the letter, c, are connected by the, third 
pair of plates, G H, with the third ring marked c. 
From each, Qf this rings, a b c, of the pole, changer, L, 



there leads off to a fixed block, P, of wood two brake- 
like conductors, tu, one positive and the other negative, 
bearing upon the rings at nearly opposite points. The 
three positive conducters, t t t, are all connected 
together, and the three negative conductors are all con- 
nected together. Thus are connected all the currents 
and electric impulses with the least possible break or 
interruption ; for, before the connection of the conduct- 
ing wire with the ring, a, of the pole changer is broken, 
by the intervention of the section of non-conducting 
material, a connection is made with the t ring, and 
before that is broken a connection is made with the c 
ring, and thus a constant current is insured. 

By this arrangement a magneto-electrical machine is 
obtained which is operated with only the uniformiresist- 
ance of the friction, and by which the intensity of the 
current is adjusted at will with the greatest nicety. 

The patent for this invention was procured, through 
the Scientific American Patent Agency, Sept. 4, I860, 
and further information in relation to it may be obtained 
by addressing the inventor, H. N. Baker, or John A. 
Collier, Esq. (who has an interest in the patent), at 
Binghampton, N. Y. 



SCIENCE MADE POPULAR. 



PROFESSOR FARADAY'S LECTURES ON THE 
PHYSICAL FORCES. 

LECTURE III. — COHESION — CHKMICAL AFFINITY. 

We will first return, for a few minutes, to one of the 
experiments made yesterday. You remember what we 
put together on that occasion — powdered alum and 
warm water. Here is one of the basins then used. 
Nothing has been done to it since ; but you will find, 
on examining it, that it no longer contains any powder, 
but a number of beautiful crystals. Here, also, are the 
pieces of coke which I put into the other basin ; they 
have a fine mass of crystals about them. That other 
basin I will leave as it is. I will not pour the water 
from it, because it will show you that the particles of 
alum have done something more than merely crystallize 
together. They have pushed the dirty matter from 
them, laying it around the outside or outer edge of the 
lower crystals — squeezed out, as it were, by the strong 
attraction which the particles of alum have for each 
other. 

And now for another experiment. We have already 
gained a knowledge of the manner in which the parti- 
cles of bodies — of solid bodies — attract each other, and 
we have learned that it makes calcareous spar, alum, 
and so forth, crystallize in these regular forms. Now 
let me gradually lead your minds to a knowledge of the 
means we possess of making this attraction alter a little 
in its force — either of increasing or diminishing, or, ap- 
parently, of destroying it altogether. I will take this 
piece of iron [a rod of iron about two feet long and a 
quarter of an inch in diameter]. It has at present a 
great deal of strength, due to its attraction of cohesion ; 
but if Mr. Anderson will make part of this red hot in 
the fire, we shall then find that it will become soft, just 
as scaling wax will when heated, and we shall also find 
that the more it is heated the softer it becomes. Ah! 
but what does soft mean? Why, that the attraction 
between the particles is so weakened that it is no longer 
sufficient to resist the power we bring to bear npon it. 
[Mr. Anderson handed to the lecturer the iron rod, with 
one end red hot, which he showed could be easily 
twisted about with a pair of pliers.] You see, I now 
find no difficulty in bending this end about as I like, 
whereas I cannot bend the cold part at all. And you 
know how the smith takes a piece of iron and heats it, 
in order to render it soft for his purpose ; he acts upon 
our principle of lessening the adhesion of the particles, 
although he is not exactly acquainted with the terms by 
which we express it. 

And now we have another point to examine, and this 
water is again a very good substance to take as an illus- 
tration (as philosophers, we call it all water, even though 
it be in the form of ice or steam). Why is this water 
hard [pointing to a block of ice] 1 because the attrac- 
tion of the particles to each other is sufficient to make 
them retain their places in opposition to force applied to 
it. But what happens when we make the ice warm ? 
Why, in that case we diminish to such large extent the 
power nf attraction that the solid substance is destroyed 
altogether. Let me illustrate this: I will take a red hot 



ball of iron [Mr. Anderson, by means of a pair of tongs, 
handed to the lecturer a red hot ball of iron, about two 
inches in diameter], because it will serve as a conven- 
ient source of heat [placiug the red hot iron in the cen- 
ter of the block of ice]. You see I am now melting the 
ice where the iron touches it. You see the iron sink- 
ing into it ; and while part of the solid water is be- 
coming liquid, the heat of the ball is rapidly going off. 
A certain part of the water is actually rising in steam ; 
the attraction of some of the particles is so much di- 
minished that they cannot even hold together in the 
liquid form, but escape as vapor. At the same time, 
you see I cannot melt all this ice by the heat con- 
tained in this ball. In the course of a very short time 
I shall find it will have become quite cold. 

Here is the water which we have produced by de- 
stroying some of the attraction which existed between 
the particles of the ice, for, below a certain tempera- 
ture, the particles of water increase in their mutual at- 
traction and become ice; and above a certain tempera- 
ture the attraction decreases, and the water becomes 
steam. And exactly the same thing happens with pla- 
tinum and nearly every substance in nature ; if the 
temperature is increased to a certain point, it becomes 
liquid — and a farther increase converts it into gas. Is 
it not a glorious thing for us to look at the sea, the 
rivers, and so forth, and to know that this same body 
in the northern regions is all solid ice and icebergs ; 
while here, in a warmer climate, it has its attraction of 
cohesion so much diminished as to be liquid water ? 
Well, in diminishing this force of attraction between the 
particles of ice, we made use of another force, namely, 
that of heat ; and I want you now to understand that 
this force of heat is always concerned when water passes 
from the solid to the liquid state. If I melt ice in other 
ways, I cannot do without heat (for we have the means 
of making ice liquid without heat — that is to say, with- 
out using heat as a direct cause). Suppose, (or illus- 
tration, I make a vessel .out of this piece of tinfoil 
[bending the foil up into the shape of a dish], I am 
making it metallic, because I want the heat which I 
am about to deal with to pass readily through it; and I 
am going to pour a little water on this board, and then 
place the tin vessel on it. Now, if I put some of this 
ice into the metal dish, and then proceed to make it 
liquid by any of the various means wo have at our com- 
mand, it still must take the necessary quantity of heat 
from something, and in this case it will take the heat 
from the tray, and from the water underneath, and from 
the other things roundabout. Well, a little salt added 
to the ice has the power of causing it to melt, and we 
shall very shortly see the mixture become quite fluid, 
and you will then find that the water beneath will be 
frozen — frozen because it has been forced to give up that 
heat which is necessary to keep it in the liquid state to 
the ice on becoming liquid. I remember once, when I 
was a boy, hearing of a trick in a country ale-house ; 
the point was how It) melt ice in a quart pot by the fire, 
and freeze it to the stool. Well, the way they did it was 
this: they put some pounded ice into a pewter pot, and 
added some salt to it, and the consequence wr.s, that 
when the salt was mixed with it, the ice in the pot 
melted (they did not tell me anything about the salt, 
and they set the pot by the fire, just to make the result 
more mysterious), and in a short time the pot and the 
stool were frozen together, as we shall very shortly find 
it to be the case here; and all because salt has the 
power of lessening the attraction between the particles 
cf ice. Here, you see, is the tin dish frozen to the 
board ; I can even lift this little stool up by it. 

This experiment cannot, I think, fail to impress npon 
your minds the fact that when a solid body loses some of 
that force of attraction by means of which it remains 
solid, heat is absorbed ; and if on the other hand, we 
convert a liquid into a solid, e. g., water into ice, a cor- 
responding amount of heat is given out. I have an ex- 
periment showing this to be the case. Here (Fig. 21) 
is a bulb, A, filled with air, the tube from which dips 
into some colored liquid in the vessel, B. And I dare 
say you know that if I put my hand on the bulb, A, and 
warm it, the colored liquid which is now standing in 
the tube at C will travel forward. Now, we have dis- 
covered a means, by great care and research into the 
properties of various bodies, of preparing a solution of 
a salt which, if shaken or disturbed, will at once be* 



© 1860 SCIENTIFIC AMERICAN, INC. 



THE SCIENTIFIC AMERICAN. 



291 



come a solid ; and, as I explained to you just now (fo 
what is true of water is true of every other liquid), by 
reason of its becoming solid heat is evolved, and I can 
make this evident to you by pouring it over this bulb. 
There ! it is becoming solid ; and look at the colored 
liquid — how it is being driven down the tube, and how 
it is bubbling out through the water at the end ; and so 
we learn this beautiful law of our philosophy, that 
whenever we diminish the attraction of cohesion we 
absorb heat, and whenever we increase that attraction 
heat is evolved. This, then, is a great step in advance, 
for you have learned a great deal in addition to the 
mere circumstance that particles attract each other. 



Ficf^l 




But you must not now suppose that because they are 
liquid they have lost their attraction of cohesion ; for 
here is the fluid mercury, andif I pour it from one ves- 
sel into another, I find that it will form a stream from 
the bottle down to the glass — a continuous rod of fluid 
mercury, the particles of which have attraction suffi- 
cient to make them hold together all the way through 
the air down to the glass itself; and if I pour water 
quietly from a "ug, I can cause it to run in a continu- 
ous stream in the same manner. Again : let me put a 
little water on this piece of plate glass, and then take 
another plate of glass and put it on the water; 
there ! the upper plate is quite free to move, gliding 
about on the lower one from side to side ; and yet, if I 
take hold of the upper plate and lift it up straight, the 
cohesion is so great that the lower one is held up by it. 
See how it runs about as I move the upper one ; and 
this is all owing to the strong attraction of the parti- 
cles of the water. Let me show you another experi- 
ment. If I take a little soap and water— not that the 
soap makes the particles of the water more adhesive one 
for the other, but it certainly has the power of continu- 
ing in a better manner the attraction of the particles 
(and let me advise you, when about to experiment with 
soap bubbles, to take care to have everything clean and 
soapy). I will now blow a bubble, and that I may be 
able to talk and blow a bubble too, I will take a plate 
with a little of the soapsuds in it, and will just soap the 
edges of the pipe and blow a bubble on to the plate. Now 
there is our bubble. Why does it hold together in this 
manner? Why, because the water of which it is com- 
posed has an attraction of particle for particle — so 
great, indeed, that it gives to this bubble the very power 
of an india-rubber ball ; for you see, if I introduce one 
end of this glass tube into the bubble, that it has the 
power of contracting so powerfully as to force enough 
air through the tube to blow out a light (Fig. 22) ; the 
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light is blown out. And, look ! see how the bubble is 
disappearing — see how it is getting smaller and smaller. 
There are twenty other experiments I might show you 
to illustrate this power of cohesion of the particles of 
liquids. For instance, what would you propose to me 
if, having lost the stopper out of this alcohol bottle, I 
should want to close it speedily with something near at 
hand. Well, a bit of paper would not do, but a piece 
of linen cloth would, or some of this cotten wool which 
I have here. I will put a tuft of it into the neck of the 
alcohol bottle, and you see, when I turn it npside down, 
that it is perfectly well stoppered so far as the alcohol 
is concerned ; the air can pass through, but the alcohol 
cannot. And if I were to take an oil vessel, this plan 
would do equally well ; for in former times they used to 
send us oil from Italy in flasks stoppered only with cot- 



ton wool (at the present time the cotton is put in after 
the oil has arrived here, but formerly it used to be sent 
so stoppered). Now, if it were not for the particles of 
liquid cohering together, this alcohol would run out ; 
and if I had time I could have shown you a vessel with 
the top, bottom and sides altogether formed like a sieve, 
and yet it would hold water, owing to this cohesion. 

You have now seen that the solid water can beeome 
fluid by the addition of heat, owing to this lessening the 
attractive force between its particles ; and yet you see 
that there is a good deal of attractive force remaining 
behind. I want now to take you another step beyond. 
We saw that if we continued applying heat to the water 
(as, indeed, happened with our piece of ice here), that 
we did at last break up that attraction which holds the 
liquid together, and I am about to take some ether (any 
other liquid would do, but ether makes a better experi- 
ment for my purpose) in order to illustrate what will 
happen when this cohesion is broken up. Now, this 
liquid ether, if exposed to a very low temperature, 
will become a solid ; but if we apply heat to it, it be- 
comes vapor ; and I want to show you the enormous 
bulk of the substance in this new form : when we make 
iee into water, we lessen its bulk ; but when we convert 
water into steam, we increase it to an enormous extent. 
You see it is very clear that, as I apply heat to the li- 
quid, I diminish its attraction of cohesion : it is now 
boiling, and I will set fire to the vapor, so that you may 
be enabled to judge of the space occupied by the ether 
in this form by the size of its flame ; and you now see 
what an enormously bulky flame I get from that small 
volume of ether below. The heat from the spirit lamp 
is now being consumed, not in making the ether any 
warmer, but in converting it into vapor ; and if I de- 
sired to catch this vapor and condense it (as I could 
without much difficulty), I should have to do the same 
as if I wished to convert steam into water and water 
into ice. In either case, it would be necessary to in- 
crease the attraction of the particles by cold or other- 
wise. So largely is the bulk occupied by the particles 
increased by giving them this diminished attraction, 
that if I were to take a portion of water a cubic inch in 
bulk (A, Fig. 23), I should produce a volume of steam 
of that size, B [1,700 cubic inches ; nearly a cubic 
foot], so great is the attraction of cohesion diminished 
by heat ; and yet it still remains water. You can easily 
imagine the consequences which are due to this change 
in volume by heat — the mighty powers of steam and the 
tremendous explosions which are sometimes produced 
by this force of water. I want you now to see another 
experiment which will, perhaps, give you a better illus- 
tration of the bulk occupied by a body when in the state 
of vapor. Here is a substance which we call iodine ; 
and I am about to submit this solid body to the same 
kind of condition, as regards heat, that I did the water 
and the ether [putting a few grains of iodine into a 
hot glass globe, which immediately became filled with 
the violet vapor], and you see the same kind of change 
produced. Moreover, it gives us the opportunity of 
observing how beautiful is the violet-colored vapor from 
this black substance, or rather the mixture of the Yapor 
with air (for T would not wish you to understand that 
this globe is entirely filled with the vapor of iodine). 

If I had taken mercury and converted it into vapor 
(as I could easily do), I should have a perfectly colorless 
vapor ; for you must understand this about vapors, that 
bodies in what we call the vaporous or gaseous state are 
always perfectly transparent — never cloudy or smoky ; 
they are, however, often colored, and we can frequently 
have colored vapors or gases produced by colorless par- 
ticles themselves mixing together, as in this case [the 
lecturer here inverted a glass cylinder full of binoxyd 
of nitrogen over a cylinder of oxygen, when the dark 
red vapor of hyponitrous acid was produced]. Here, 
also, you see a very excellent illustration of the effect 
of a power of nature which we have not as yet come to, 
but which stands next on our list — Chemical Affini- 
ty. And thus you see that we can have a violet vapor 
or an orange vapor, and different other kinds of vapor, 
but they are always perfectly transparent, or else they 
would cease to be vapors. 

I am now going to lead you a step beyond this con- 
sideration of the attraction of the particles for each 
other. You see we have come to understand that, if 
we take water as an illustration, whether it be ice or 



water or steam, it is always to be considered by us as 
water. Well, now prepare your minds to go a little 
deeper into the subject. We have means of searching 
into the constitution of water beyond any that are 
afforded us by the action of heat, and among these, one 
of the most important is that force which we call voltaic 
electricity, which we used at our last meeting for the 
purpose of obtaining light, and which we carried about 
the room by means of these wires. This force u pro- 
duced by the battery behind me, to which, however, I 
will not now refer more particularly ; before wa have 
done we shall know more about this battery, but it must 
grow up in our knowledge as we proceed. Now, here 
(Fig. 24) is a portion of water in this little vessel, C 




and, besides the water, there are two plates of metal 
platinum, which are connected with the wires, A and 
B, coming outside, and I want to examine that water 
and the state and the condition in which its particles 
are arranged. If I were to apply heat to it, yeu know 
what we should get ; it would assume the state of 
vapor, but it would nevertheless remain water, and 
would return to the liquid state as soon as the heat was 
removed. Now, by means of these wires (which are 
connected with the battery behind me, and come under 
the floor and up through the table), we shall have a 
certain amount of this new power at our disposal. 
Here, you see, it is [causing the ends of the wires to 
touch] ; that is the electric light we used yesterday, and 
by means of these wires we can cause water to submit 
itself to this power; for the moment I put tdera into 
metallic condition (at A and B), you see the water boil- 
ing in that little vessel, C, and you hear tke bubbling 
of the gas that is going through the tube, D. See how 
I am converting the water into vapor ; and if I take * 
little vessel, E, and fill it with water, and put it into 
the trough over the end of the tube, D, there goes the 
vapor ascending into the vessel. And yet that is not 
steam, for you know that if steam is brought Bear cold 
water, it would at once cendense and return back again 
to water ; this, then, cannot be steam, for it is bubbling 
through the cold water in this trough, but it is a vapor- 
ous substance, and we must therefore examine it care- 
fully to see in what way the water has been changed. 
And now, in order to give you a proof that it is not 
steam, I am going to show you that it is combustible ; 
for if I take this small vessel to a light, the vapor in- 
side explodes in a manner that steam could never do. 

I will now fill this large bell jar, F, with water ; and 
I propose letting the gas ascend into it, and I will then 
show you that, we can reproduce the water back again 
from the vapor or air that is there. Here is a strong 
glass vessel, G, and into it we will let the gas from F 
pass. We will there fire it by the electric spark, and 
then, after the explosion, you will find that we have 
got the water back again ; it will not be much, how- 
ever, for you will reaollect that I showed you how small 
a portion of water produced a very large volume of va- 
por. Mr. Anderson will now pump all the air out of 
this vessel, G, and when I have screwed it on ts the 
top of our jar of gas, F, you will see, upon opening the 
stop-cocks, H' H H, the water will jump up, showing 
that some of the gas has passed into the glass vessel. I 
will now shut these step-cocks, and we shall be able to 
send the electric spark through the gas by means of the 
wires, I K, in the upper part of the vassal, and you will 
Mb it burn with a most intense flash'. [Mr. Anderson 
here brought 

the confined gas by means of the wires, I K.] Yeu 
saw the flash, and now that you may see that there is 
no longer any gas remaining, if I place it over the jar 
and open the stop-cocks again, up will go the gas, and 
we can have a second combustion ; and so I might go 
on_ again and again, and I should continue to accumu- 

Ilate more and more ef the water to which the gas has 
returned. Now is not this curious ? In this vessel, G, 
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we can go on making from water a large bulk of per- 
manent gas, as we call it, and then we can reconvert it 
into water in this way. [Mr. Anderson brought in an- 
other Leyden jar, which, however, from some cause, 
would not ignite the gas. It was therefore recharged, 
when the explosion took place in the desired manner.] 
How beautifully we get our results when we are right in 
our proceedings! — it is not that Nature is wrong when 
we make a mistake. Now I will lay this vessel, G, 
down by my right hand, and you can examine it by- 
and-bye : there is not very much water flowing down, 
but there is quite sufficient for you to see. 

Another wonderful thing about this mode of chang- 
ing the condition of the water is this: that we are able 
to get the separate parts of which it is composed at a 
distance the one from the other, and to examine them 
and see what they are like, and how many of them 
there are ; and for this purpose I have here some more 
water in a slightly different apparatus to the former one 
(Fig. 25), and if I place this in connection with the 
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wires of the battery (at A B), I shall get a similar de- 
composition of the water at the two platinum plates. 
Now I will put this little tube, O, over there, and that 
will collect the gas together that comes from this side, 
A ; and this tube, H, will collect the gas that comes 
from the other side, B, and I think we shall soon be 
able to see a difference. In this apparatus, the wires 
are a good way apart from each other, and it now seems 
that each of them is capable of drawing off particles 
from the water and sending them off, and you see that 
one set of particles, H, is coming off twice as fast as 
those collected in the other tube, O. Something is 
coming out of the water there (at H) which burns [set- 
ting fire to the gas] ; but what comes out of the water 
here (at O), although it will not burn, will support com- 
bustion very vigorously. [The lecturer here placed a 
match with a glowing tip in the gas, when it immedi- 
ately rekindled. 

Here, then, we have two things, neither of them 
being water alone, but which we get out of the water. 
Water is therefore composed of two substances different 
to itself, which appear at separate places when it is made 
to submit to the force which I have in these wires ; and 
if I take an inverted tube of water and collect this gas, 
H, you will see that it is by no means the same as the 
one we collected in the former apparatus (Fig. 24). 
That exploded with a loud noise when it was lighted, 
but this will burn quite noiselessly ; it is called hydro- 
gen, and the other wa call oxygen — that gas which so 
beautifully brightens up all combustion but does not 
burn of itself. So now we see that water consists of 
two kinds of particles attracting each other in a very 
different manner to the attraction of gravitation or co- 
hesion, and this new attraction we call chemical affinity, 
or the force of chemical action between different bodies ; 
we are now no longer concerned with the attraction of 
iron for iron, water for water, wood for wood, or like 
bodies for each other, as we were when dealing with 
the force of cohesion; we are dealing with another 
kind of attraction — the attraction between particles of 
a different nature one to the other. Chemical affinity 
depends entirely upon the energy with which particles 
of different kinds attract each other. Oxygen and hy- 
drogen are particles of different kinds, and it is their 
attraction to each other which makes them chemically 
combine and produce water. * 

I must now show you a little more at large what 
chemical affinity is. I can prepare these gases from 
other substances as well as from water ; and we will now 
prepare some oxygen: here is another substance which 
contains oxygen — chlorate of potash ; I will put some 
of it into this glass retort, and Mr. Anderson will apply 
heat to it: we have here different jars filled with water, 
and when, by the application of heat, the chlorate of 
potash is decomposed, we Will displace the water and 
fill the jars with gas'. 



Now, when water is opened out in this way by means 
of the battery, which adds nothing to it materially, 
which takes nothing from it materially (I mean no mat- 
ter ; I am not speaking of jorce), which adds no matter 
to the water, it is changed in this way — the gas which 
you saw burning a little while ago, called " hydrogen," 
is evolved in large quantity, and the other gas (oxygen) 
is evolved in only half the quantity ; so that these two 
areas represent water, and these are always the propor- 
tions between the two gases. 



Oxygen 68.9 

Hydrogen 11.1 

Water. "lUo.O 



But oxygen is sixteen times the weight of the other 
— eight times as heavy as the particles of hydrogen in 
the water j and you therefore know that water is com- 
posed of nine parts by weight — one of hydrogen and 
eight of oxygen, thus: — 

Hydrogen 48.2 cubic inches equal to 1 (rain. 

Oxygen 23.1 " " 8 grainl. 

Water (steam) 69.3 " " 9 grains. 

Now Mr. Anderson has prepared some oxygen, and 
we will proceed to examine what is the character of this 
gas. First of all, you remember I told you that it does 
not burn, but that it affects the burning of other bodies. 
I will just set fire to the point of this little bit of wood, 
and then plunge it into the jar of oxygen, and you will 
see what this gas does in increasing the brilliancy of 
the combustion. It does not burn — it does not take 
fire as the hydrogen would — but how vividly the com- 
bustion of the match goes on. Again : if I were to 
take this wax taper and light it, and turn it upside down 
in the air, it would, in all probability, put itself out, 
owing to the wax running down into the wick. [The 
lecturer here turned the lighted taper upside down, 
when, in a few seconds, it went, out.] Now that will 
not happen in oxygen gas ; you will sec how differently 
it acts (Fig. 26). [The taper was again lighted, turned 
upside down, and then introduced into a jar of oxy- 
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gen.] Look at that! — see how the wax itseit Durns 
and falls down in a dazzling stream of fire, so power- 
fully does the oxygen support combustion. Again: here 
is another experiment which will serve to illustrate the 
force (if I may call it so) of oxygen. I have here a 
circular flame of spirit of wine, and with it I am about 
to show you the way in which iron burns, because it will 
serve very well as a comparison between the effect pro- 
duced by air and oxygen. If I take this ring flame, I 
can shake, by means of a sieve, the fine particles of 
iron filings through it, and you will see the way in 
which they burn. [The lecturer here shook through 
the flame some iron filings, which took fire and fell 
through with beautiful scintillations.] But if I now 
hold the flame over a jar of oxygen [the experiment 
was repeated over a jar of oxygen, when the combus- 
tion of the filings as they fell into the oxygen became 
almost insupportably brilliant], you see how wonder- 
fully different the effect is in the jar, because there we 
have oxygen instead of common air. 
m iei — 
An interesting and curious application of the electric 
light has recently been made at Schaffhausen, on the 
Rhine. The famous cascade or waterfall at that place, 
ninety feet in hight, was illuminated by five electric 
lamps. The effect obtained was marvellously beauti- 
ful, especially when the light was transmitted through 
red or green glasses. This experiment was made at the 
instance of the Swiss Railway Company, who propose, 
if the attempt proves successful, to organise a series of 
night fetes next summer, one of the most brilliant fea- 
tures of which will be this illuminated cascade. 



CO-OPERATION OF WORKMEN. 
One of the best plans yet tried by working men for 
advancing their interests, is the establishment of manu- 
factories and trading stores by joint association, thus 
securing to themselves that large share of the wealth 
produced, which usually goes to the men who conduct 
enterprises. This has been done to a large extent in 
England, and we find, in a recent English paper, the 
following cheering account of the success of some of 
these associations: — 

By far the most interesting portion of the reports of 
Mr. Alex. Redgrave and Sir John Kincaid relates to the 
development and extension of co-operative societies for 
the erection and working of mills in Lancashire, and 
also to some degree in Yorkshire. These co-operative 
societies, which have multiplied since the passing of the 
Limited Liability Act, are generally composed of opera- 
tives. Each society has a capital of £10,000 and up- 
ward, divided into shares of £5 and £10, with power to 
borrow in certain proportions to the capital subscribed, 
the money borrowed being made up of small loans by 
operatives and persons of the like class. In Bury, for 
instance, upward of £300,000 will be required to put the 
co-operative mills there built and building in a working 
order. In cotton spinning mills, the spinners and per- 
sons employed are frequently shareholders in the same 
mill, working for wages and receiving interest upon their 
shares. In cotton weaving sheds, the partners frequently 
hire and work looms. This is attractive to operatives, 
because no great capital is required to start them in 
their undertaking. They purchase the yarn ready for 
the loom, weave the cloth, and the factory operation is 
completed; or else they receive the yarn from some 
manufacturer who trades with them, and return to him 
the woven fabric. But this co-operative system is not 
confined to the spinning and weaving of cotton. It has 
extended to the trade on a variety of articles of consump- 
tion, such as flour, groceries, draperies, &c. 

The following report, drawn up by Mr. Patrick, one 
of Sir John Kincaid's sub-inspectors, contains some 
valuable information in regard to the progress of this 
new system of mill-ownership, which, I am afraid, will 
be put to a severe test by the next industrial crisis: — 

"Mat 16, I860. 
"There has been a co-operative company in existence 
at Rochdale, under the style of the ' New Bacup and 
Wardle Commercial Company,' for about twelve years. 
They are incorporated under the Joint Stock Companies 
Act, and unlimited. They commenced operations at 
Clough House Mill, Wardle, near Rochdale, with power 
to raise a capital of £100,000, in shares of £12 10s., 
£20,000 of which was paid up. They then increased to 
£30,000, and about five years ago built a large factory, 
Far Holme Mill, near Stackstead, of 100-horse power 
steam, in addition to Clough House Mill ; and the half 
year ending October last, they paid a dividend at the 
rate of 41 per cent on the paid up capital (Mr. Patrick 
reports on the 11th June, that the New Bacup Mill and 
Wardle Commercial Company, ' Far Holme Mill, 
Bacup,' have just declared another dividend of 48 per 
cent on the paid up capital), and they have now in- 
creased their capital to the sum of £60,000, and have 
largely increased their Far Holme -Mill, near Stack- 
stead, in this neighborhood, requiring two more engines 
of 40-horse power each, which they are about to put 
down. The large majority of shareholders are operatives 
who work in the factory, but receive wages as work- 
men, and have no more to do' with the management 
than to give their vote to the annual election of the 
Committee of Management. I have been through the 
Far Holme Mill this morning, and can report that, so 
far as the Factory Act is concerned, it is as well con- 
ducted as any in my division. I think, though I did 
not ask them the question, they have borrowed at 5 per- 
cent interest. 

"There has been another in existence in the neigh* 
borhood of Bacup about six years, trading under the 
firm of the ' Rossendale Industrial Association.' 

"They built a factory; but, I am told, were not 
thriving, in consequence of the want of sufficient funds. 
This also was on the co-operative system. The firm has 
now been changed to 'The Rossendale Industrial Com- 
pany, 1 and are incorporated under the Limited Liabili- 
ties Act, with power to raise a capital of £200,000. 
£40,000 has been taken in shares of£ld each, and they 
nave borrowed about £4,000. This £4,000 has been 
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borrowed from small capitalists, in sums from £150 
down to £10, without any mortgages being given. 
When this co-operative company first started, every 
shareholder was an operative. In addition to the Wear 
mill — that referred to as having been built by the Ros- 
sendalc Industrial Association — they have now bought 
of M.ssrs. B. Mum Bros., Irwell Mills, and are working 
the two. 

" The prosperity and success of the New Bacup and 
WarJle Commercial Company seem to have given rise 
to the new companies that are now formed in my imme- 
diate vicinity, and preparing large factories to carry on 
their business. One is the ' New Church Cotton Spin- 
ning and Weaving Company,' under the Limited 
Liabilities Act, with power to raise £100,000 in £10 
shares, £40,000 of which is already paid, and the com- 
pany has borrowed £5,000 on mortgage at five per cent. 
This company has already started, having taken an un- 
occupied factory of 40-horse power, Vale Mill, New 
Church, and they are building the ' Victoria Works,' 
which will require an engine of 100-horse power. They 
calculate upon employing 450 people when complete, 
which they think will be in February next. 

" Another is ' The Bavenstall Cotton Manufacturing 
Company,' also limited, with a nominal capital of 
£50,000, in £5 shares, with power to borrow to the 
extent of £10,000. About £20,000 is already paid up, 
and they are erecting at Hareholme a factory requiring 
an engine of 70-horse power. I am told that in both of 
these companies nine-tenths of the shareholders are of 
the operative class. 

" There is another co-operative company which has 
sprung np within the last six months. ' The Old Clough 
Cotton Company,' which purchased from Messrs. B. & 
T. Mum two old mills, called Irwell Springs, and are 
on the same principle as the others, but not having been 
able to go there to-day I am not able to give all particu- 
lars about it. The power, however, has been returned 
as 13-horse and the number of hands employed 76, and 
I believe all the shareholders to be of the operative class. 

" There are several who take part of a factory, one 
or two rooms, as the case may be, and in some instances 
even part of a room, but then these are masters of that 
part, although they work with and as their own work- 
men, hire and pay wages as any other manufacturer, 
without the workpeople employed having any interest in 
the business. There were many more of these at Bacup 
than there are now. Some have given it up, while 
others have succeeded, and either built mills for them- 
selves or rent large premises. There are more of this 
sort at Bochdale than any other place in my division." 



fields are of infinitely vaster extent than those in Great 
Britain, much greater economy is practised; particular- 
ly in the construction of apparatus for cooking. Many 
of the American stoves are simple, valuable and in- 
genious. 

STEWART'S IMPROVED APPARATUS FOR 
CLOSING DOORS. 

After all the numerous devices which have been tried 
for closing doors, it is surprising to find still new ones 
coming forth for effecting so simple an operation. The 
one here illustrated is peculiar, and, in many places, 
will doubtless be found superior to any other. 

The lever, A, attached by a fulcrum to the door 
frame, has its long arm weighted while its short arm is 
connected with the door by means of a cord which 
passes down vertically, and is turned by the pulley, b, 




AMERICAN COOKING STOVES ABROAD. 
We learn by the Ironmonger, a London periodical, 
that American cooking stoves have been introdnced into 
that city, and have met with great favor by those who 
have used and examined them. It states that the pat- 
terns of these stoves were imported from America, and 
they are commended for beauty, comfort, cleanliness, 
and the saving of fuel. Our cotemporary observes that 
there is no country in the whole world where fuel is 
burned so extravagantly as in Great Britain ; a cir- 
cumstance, no doubt, owing partly to the abundance 
and consequent cheapness of mineral fuel, partly to the 
prej udice of English people in favor of a large open fire, 
and lastly, and possibly chiefly, to the fact that certain 
fashions, both in pattern and material, have got posses- 
sion of the market, and are difficult to displace by those 
which are even far superior. Precisely in the same 
manner as the old school-books, which were in use in 
the infancy of our fathers, are still printed and employ- 
ed by the hundreds of thousands, although they are 
despised by every person having the slightest acquaint- 
ance with the science of education, and consequently 
entirely superseded in all schools conducted on any sys- 
tem in advance of the most miserable routine. It is 
calculated that, at the lowest possible estimate, at least 
nine-tenths of the heat produced by the burning of coal 
in an ordinary grate passes uselessly up the chimney, 
and is entirely wasted. In other words, so defective are 
onr ranges, that it takes ten ponnds of coal to do the 
work of one. Others, and we fully agree with them, 
place the loss much higher. This extravagance in the 
use, or rather in, the mis-use, of fuel is almost exclu- 
sively British. In the United States, where the coal 



into a horizontal position, as shown. If the door is op- 
ened at right angles with its frame, the lever, A, is 
raised into a perpendicular position, so that it rests upon 
its fulcrum, and does not exert any power to close the 
door, thus allowing the door to remain open. A slight 
force, however, starts the door from its place of rest, 
and as the lever descends, its heavy end departs farther 
and farther from a line perpendicular to its fulcrum, 
thus drawing the door -to its closed position with con- 
stantly increasing power, and finally holding it closed 
with its greatest force. 

The patent for this door closer was granted to the in- 
ventor, Stephen Stewart, on the 11th of September, 
1860, but an interest in it has been assigned to D. G. 
Chapman, to whom inquiries for further information in 
relation to it may be addressed, at No. 70 Dillwyn- 
street, below Noble, between Third and Fourth streets, 

Philadelphia, Pa. 

■ ii — 

Steel Springs. — For the last six months, Messrs. 
James Jeffries & Sons, the well-known spring manufac- 
turers, of Philadelphia, have adopted a new mode of se- 
curing the leaves of their springs together. No hole is 
made through the leaves, nor is any bolt used. Two 
notches are made in each edge of the two top and two 
bottom leaves, these notches being made where they 
will be covered by the band which, when shrnnk on, is 
indented, by means of a pnnch, into each notch. The 
band is thus indented at four points on each side, or at 
eight places in all, and has so firm a hold upon the 
leaves that loosening would be impossible. The top and 
bottom leaves being thus held firmly by the band, the 
intermediate leaves are held firmly in place by the studs, 
punched in the ordinary manner, at their ends. The 
metal taken out of the top and bottom leaves in making 
the notches is not one half that which would be removed 
for a bolt hole, while the intermediate leaves are left of 
the full width and strength. Springs thus secured to- 
gether can never work loose, and there is no extra part 
which, like a bolt, can break or come off. 



ACTUAL YIELD OF CROPS PER ACRE. 

Any one much acquainted with farmers must be aware 
of their general disposition to overestimate their crops ; 
bnt we suspect that those most familiar with this trait of 
human nature will be surprised at the actual yield of the 
leading staples in the fertile State of Ohio, as shown by 
the following statistics from the office of the Auditor of 
the State, which we find in a recent number of the State 
Journal :— 

Wheat. — Number of acres sown, 1,790,627; bushels 
produced, 13,345,844 ; average per acre, 7 J bushels. 

Corn. — Acres sown, 2,339,204 ; bushels produced, 
69,372,343; average per acre, 30 bushels. 

Oats. — Acres sown, 644,954; bushels produced, 
15,055,059 ; average per acre, 23 J bushels. 

Rye. — Acres sown, 98,011 ; bushels produced, 661,- 
065; average per acre, 5} bushels. 

BarJey. — Acres sown, 102,729 ; bushels produced, 
1,639,388 ; average per acre, 16 bushels. 

Buckwheat. — Acres sown, 149,645 ; bushels produced, 
2,222,083 ; average per acre, 15 bushels. 

Meadow. — Acres, 1,340,566; tuns of hay produced, 
1,365,888 ; average per acre, 1 tun. 

Wheat Crop. — Smallest average per acre: Trumbul" 
county, £ bushel ; Mahoning, \ bushel ; Columbiana, 
1 bushel ; Stark, 1 bushel. Largest average per acre : 
Ottawa county, 17 bushels; Erie, 16 bushels; Sandusky, 
16 bushels ; Lucas, 16 bushels. Smallest crop in one 
county: Trumbull, 2,084 bushels; Mahoning, 6,510; 
Portage, 10,373 bushels ; Geauga, 11,078 bushels. 
Largest crop in one county: Butler, 589,076 bushels ; 
Seneca, 502,500 bushels; Montgomery, 461,214; High- 
land, 399,005 bushels. 

Corn Crop. — Smallest average per acre: Carroll coun- 
ty, 15^ bushels; Gcnnga, 20£; Stark, 21; Vinton, 22$. 
Largest average per acre: Lucas county, 42 bushels ; 
Lake, 37 ; Preble, 38 ; Butler, 37 ; Ross, 37 ; Pick, 
away, 37; Warren, 37. Smallest crop in one county: 
Paulding, 127,593 bushels ; Geauga, 154,319 ; Carroll, 
211,596 ; Van Wert, 282,018. Largest crop in one 
county: Boss, 2,895,097 ; Pickaway, 2,722,153 ; But- 
ler, 2,089,463; Franklin, 1,883,209. 

Butler county produced the largest crop of barley, 
339,935 bushels ; Coshocten, the largest crop of rye, 
26,541 bushels ; Columbiana, the largest crop of buck- 
wheat, 123,233 bushels ; Wayne, the largest crop of 
oats, 529,370 bushels ; Trumbull, the larges crop of hay, 
47,998 tuns. 



Among the numerous useful applications of which 
photography is capable, there is one both novel and 
amusing which deserves to be recorded. Urgent private 
affairs detaining a certain prince at Palermo, he could 
not as usual, pay his annual visit to Paris this summer. 
But the prince's wardrobe required replenishing, and 
with a new Neapolitan dynasty came new fashions ; the 
prince was In a state of sartorial despair, till the happy 
thought occurred to him to be photographed, on the 
scale of one inch to the foot, and to send the proof to an 
eminent Parisian tailkvr The artist took his measures 
accordingly ; the suit was duly made and forwarded to 
Palermo. The prince, on receipt of his garments, sent 
a letter to the tailor, in which he proclaims the fit to be 
admirable. He is delighted, and so is the tailor. The 
prince sent another photograph representing him in his 
new suit. It is easy to see that it is a perfect fit. 

■ ' S jl ■ 

Water in London. — In a careful and elaborate 
report to the New Biver Water Company, Professor 
Spencer, in speaking of the corrosion of iron mains and 
the effect of gas leakage, states that it is computed that 
there are 4,000 miles of gas mains laid under the road- 
ways of London, from which 600,000,000 feet of gas are 
annually absorbed into the earth, the far larger propor- 
tion of which could be saved by improved conduits. As 
a matter of economy, its results would pay a dividend 
of five per cent on the gross capital of the London com- 
panies. It is a question for photographers how far the 
extraordinary excess of carbureted hydrogen with its 
other impurities, contaminating their water at times, 
may account for exceptional and unexplainable pheno- 
mena and puzzling failure. 

— m «■ 
Two telegraph operators can carry on a silent con- 
versation together by making the dots and lines of the 
Morse alphabet on each other's hands with their firijee is. 
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INTERESTING CORRESPONDENCE. 



AN EXPERIMENT WITH GLASS MIL PANS 
Messrs. Editors : — In your valuable paper of Oct. 
18th, I notice the following: — 

"Botter Making. — Every improvement which facili- 
tates the making of high quality butter is of deep inter- 
est and importance to agrisicilturists. We do not hesi- 
tate, therefore, to point attention to the subject of glass 
milk pans which have been introduced into this region. 
Experience has shown their extraordinary value in the 
dairy, by the saving of labor and the securing of clean- 
liness and sweetness in the manufacture." 

Upon this you remark: — 

' ' We quote the above from an Irish agricultural jour- 
nal. If we mistake not, glass milk pans have been used 
to some extent in this country, but with what success 
we are not advised." 

As this subject has now the recommendation of a 
foreign paper, our farmers will probably be ready to 
adopt the suggestion. On the 10th of June, 1856, I fur- 
nished to the Ohio Farmer, published at Cleveland, 
Ohio, the following communication : — 

Editor Ohio Farmer: — It is a common remark that 
thunder sours milk. This remark, though correct 
enough for common use, it is well known is not correct 
in fact. It is not the thunder, but the eUctricity which 
affects the milk. 

To preserve milk, then, pans should be non-conduc- 
tors. Tin or other material that is a conductor, is usual- 
ly used, and the effect is that milk (especially in thun- 
der showers) sours before the cream rises. 

I have been experimenting a little, and the following 
is the result : — 

I took the milk of the same cow, milked at the same 
time, and divided it equally, putting half in a glass pan 
and half in a tin pan, and placed them side by side. In 
just twenty-four hours were two thunder showers, and at 
the end of that time the milk in the tin pan was sour — 
that in the glass pan sweet and good. At the end of 
twelve hours more, that in the tin pan was thick clabber 
or '* lobbered," as the Yankees call it, and that in the 
glass pan began to sour. From this I believe glass pans 
will preserve milk one-third longer than tin pans. Will 
our dairymen try it ? 

Well, they did not try it, as it was nothing but an 
American suggestion. As it now comes across the ocean 
it will probably attract attention. I hope so. 

L. V. BlEKEK. 

Akron, Ohio, Oct. 24, 1860. 



RUBBER BELTING GETTING. SMOOTH. 

Messrs. Editors: — In the last number of your valu- 
ble journal I notice that one of your friends asks how to 
remove the glazing from rubber belts. 

What in the world does he want to remove the glazed 
face from them for? A glazed face is just what I want 
on a rubber belt ; you may be sure jrou have your belt 
in good working condition if the face polishes up smooth 
so as. to shine. I have been running rubber belts for 
fourteen years and have now over three thousand feet of 
all widths, from two feet to two inches, running in the 
factory with whieh I am connected, and I always wast 
to see the faces smooth up and become glossy. 

There is considerable difference in these belts, even in 
the same lots, but those do best that- polish on the face 
by use, provided they are at the same time flexible. 

I think it is a great mistake to have belts thick ,' to 
get power it is much better to add to the width and 
never strain the belt too hard ; then get your pulleys as 
smooth as passible, a very little swollen in the middle — 
say one-eighth of an inch to the foot in width. In start- 
ing rubber belts, the dust should be brushed off them 
frequently ; if it begins to polish, you may be sure you 
will have no trouble with it. 

Some of my neighbors use double leather belts which 
are very expensive — very nice they are, to be sure — but 
for economy and keeping up a uniform speed, give me a 
rubber belt of liberal width, not too thick, but flexible. 
I have run such belts from three to five years without 
altering a lacing, and have now running some which 
have been in use from seven to ten years. There is an- 
other good thing in rubber belts ; they keep tight on the 
edges. I have found it a good plan to lag pulleys with 
a piece of rubber belt ; if fitted on neatly it makes a 
really good lagging ; seme of them shine and look hand- 
some. 

At Chickering & Sons' great piano factory, which is 
el»se by me, they run with rubber belts ; their main belt 
and pulley are as smooth, as glass. There is not, in New 



England, better or neater adjusted machinery than 
theirs. B. M. C. 

Eoxbury, Mass., Oct. 16, 1860. 

[In addition to the above, we would state for the in- 
formation of those who frequently inquire for the ad- 
dress of dealers in belting that the best vulcanized rub- 
ber belting known to us is manufactured by the New 
York Belting and Packing Company, Nos. 37 and 38 
Park-row, New York, and by the Boston Belting Com- 
pany, of Boston. — Eds. 

m . »»-— 

THE CRANK MOTION AGAIN. 
Messrs. Editors. — In your issue of September 1st., 
1860, there is a demonstration by Professor Byrne of a 
certain fact respecting "a -property of the crank motion," 
in which the Professor seems to misapprehend the drift 
of the question by your Cincinnati correspondent. 

Using the same diagram, I will attempt to answer 
the question as I understand "A Mechanic." 

3.* 




D"a, 



Suppose the line x (C D) be applied to A G, or we 
start with the crank at G. Now carry it forward on the 
line A F, till D coincides with E, and the line x with C 
E. It is evident that C will be at the middle point of 
A B. Now elevate the point D along the perpendicular 
E e, to the point e ; it is equally evident that the other 
extremity of the line x will approach the center, E, equal 
to the distance from E to the foot of a perpendicular let 
fall from the point D on the line A E. 

It seems to' me that this illustration answers " the 
reason why." A practical fact connected with it is: the 
greater the length of C D, the more regular will be the 
motion of the crank. W. F. H. 

Columbia, Tenn., Sept. 7, 1860. 

m i« n m 

A SUBTLE QUESTION IN PHILOSOPHY. 

Messrs. Editors: — I have noticed in some late num- 
bers of your paper statements that but one-tenth part of 
the useful effect due to theoretical calculation is realized 
by steam power. 

Permit me to ask : Is not one-half of all power — steam 
or other power — to be deducted from theoretical calcula- 
tions of what should be the result? Does not this fol- 
low from the admitted law that action and re-action are 
equal ? We may say that but one-half the useful effect 
is realized. This, however, is not the language of an 
enlarged philosophy. Were all the result of power to 
be realized in one direction, the result would not be use- 
ful but destructive. Chaos would instantly resume its 
dominion. An Old Subscriber. 

[To our correspondent's question we answer: No. If a 
cannon is pointed vertically upwards and discharged, 
though one-half the force of the powder is exerted in 
driving the ball upward, and the other half in pushing 
the earth downward, yet the whole power is exerted in 
increasing the distance between the ball and the earth. 
In the same way, when a piston rod is pushed out of a 
cylinder by steam, though one-half of the power of the 
steam is expended in pressing forward the piston and the 
other half in pressing back the cylinder, yet the whole 
power is expended in pressing apart the outer end of the 
piston rod and the inner end of the cylinder, and it is 
conceivable that it might all be utilized as dynamic 
power. — Eds. 



PRESERVING IRON WITH ZINC 
Messrs. Editors: — I saw it stated in the Scientific 
American for last week, that a Belgian, named Sti- 
pheen, had discovered that zinc placed in contact with 
iron or steel would prevent them from rusting. Now, 
this has been known to me for some time, and I have by 
this means kept from the effects of the damp sea fogs, 
which prevail here, table cutlery, my gun, &c. I made 
use of zinc in this way in endeavoring to preserve from 
rust a valuable gun, which neither oils, cases nor india- 
rubber coverings would protect from the effects of mois- 
ture. I did not suppose that there was anything but 
what was well known to the scientific world in this pro- 



perty of zinc in preserving iron, which is, I presume, 
owing to electricity. 

My gun nas also led me to prepare an oil which, as a 
lubricator and preservative from rust, excels anything 
I have ever used. 

I expose some of the best refined coal oil to a consider- 
able cold and use the more liquid part which rises to the 
top, mix with a very little refined castor ofl, then some 
unslacked lime, and, after being shaken well and sub- 
mitted to a slight degree of heat, filter it. 

There are a number of little contrivances and prepa- 
rations which I have made which I never supposed were 
of sufficient importance to be called inventions or dis- 
coveries, but if there is anything patentable in them, I 
should be mightily pleased to see my name on the list of 
inventors which appears weekly in the Scientific Am- 
erican, t. Daniels. 

Staten Island, Oct. 15, 1860. 



RAISING SUNKEN SHIPS. 

Messrs. Editors. — In No. 12 of the present volume 
of your valuable paper, in the column of "Notes and 
Queries," you speak about the means employed by an 
American company for raising vessels in the port of 
Sevastopol. These means appear to me to be insuffi- 
cient, and I call your attention to a patent which I ob- 
tained throughyour valuable services, on a vessel, which 
I think will produce the desired effect, especially when 
used in connection with the diving bell of Dr. Payerne, 
which I am authorized to use. My vessel can sustain a 
much larger weight than an ordinary vessel, on account 
of its being full and fastened by chains, and its side 
screws and air tube will give it a very great effect. 

With one of my vessels and two diving bells, every 
sunken vessel could be raised without the aid of tarpaul- 
ins and pump. F. S. Pronnikr. 

85 Greenwich-street, New York. 



A WISE SUGGESTION. 
Messrs. Editors: — In your last number (Oct. 6th)you 
state that you think seriously of introducing the French 
measures — metre and gramme — into yeur paper. Per- 
mit me, as a "constant reader," to suggest that as your 
; ournal is intended not only for the man of science but also 
for the mechanic and manufacturer, who are not always 
familiar with that standard of measure, it would ba 
more agreeable and acceptable to your readers in gene- 
ral to give in each case both the French measure and its 
equivalent in the United States standard. Such a course 
would add but a trifle to the length of an article, would 
inconvenience nobody, and would do more than any- 
thing else could to familiarize our practical men with 
that truly scientific system. 

Marshall S. Bidwell, Jr. 

Monterey, Mass., Oct. 9, 1860. 

[If we introduce the use of French measures, we 
shall certainly adopt this advice. — Eds. 

■ 9-1 m _ 

MORE LETTERS FROM INVENTORS. 

We know that mechanics and manufacturers, in com- 
mon with all other trades people, like to read letters 
from persons engaged in the same business in other sec- 
tions of the country. We believe that inventors and 
patentees are also interested in hearing from their bro- 
ther inventors, and this is our apology for presenting the 
annexed letters. 

Messrs. Munn & Co.— About three years ago, you 
secured a patent for me, made an engraving, and pub- 
lished a description of it. I have followed your sugges- 
tions as to the sale of rights, and have made a good pre- 
perty by it. h. F. Stanard. 

Wayne, Mich., Oct. 17, 1860. 



Messrs. Munn & Co. — I received my deed a few 
days since from the Patent Office, for my invention of a 
cotton stalk puller, &c, procured for me by you. I am 
very thankful to you for your promptness in prosecuting 
my business, and I shall spare no opportunity to recom- 
mend you to others. Since I received my deed, I have 
had several solicitations from solicitors for any business 
I might have in future, but must decline their kind 
offers, as I think I can see that you possess superior ad- 
vantages in this line of business, consequently you shall 
have my business and influence. Henry Snyder. 

Dayton, Ohio, Oct. 22, I860. 



Messrs. Munn & Co. — I am happy to inform you that 
I received my patent on the 18th. I am highly gratified, 
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and return my sincere thanks to you for your punctu- 
ality and off-hand way of doing business, and shall use 
my utmost endeavors to" recommend my friends to you 
in the patent business. Chas. Snyder. 

Hawley, Pa., Oct. 16, 1860. 



Messrs. Munn & Co. — Please accept my thanks for 
the able way iR which you have conducted my late case 
in the Patent Office. From the information I received 
six weeks since, I thought it almost impossible to secure 
a patent on my seeding machine ; then imagine my sur- 
prise when, a few days since, your letter arrived, an- 
nouncing the glad tidings of your success in obtaining a 
decision in my favor. My patent came to hand yester- 
day, and instead of three claims, as I had expected, I 
find you have secured seven. Wn. M. Garee. 

Granville, Ohio, Oct. 17, 1860. 



Messrs. Munn & Co. — I last evening received your 
announcement that my Letters Patent had been ordered 
to issue, and I hereby tender you my sincere thanks for 
the fidelity, promptness and honesty with which you 
have conducted my case, and rest assured that my influ- 
ence shall always be thrown for you should any of my 
riends have occasion to employ patent agents for any 
purpose whatever. My influence shall also be thrown 
in favor of your excellent paper, the Scientific Ame- 
rican. C. Glotd. 

Wynant, Ohio, Oct. 13, 1860. 



Messrs. Munn & Co. — I have just received my Let- 
ters Patent and feel somewhat elated with my good for- 
tune. I feel myself under lasting obligations to you for 
the efficient manner in which you have conducted my 
case, and will ever feel it my duty to recommend you to 
others. John Forman. 

Grafton, Va., Oct. 16, 1860. 



Messrs. Munn & Co. — By this day's mail I have re- 
ceived Letters P atent for my straw cutter, and return 
you my thanks for your kind and prompt attention. I 
assure you nothing shall be wanting on my part to ex- 
tend your agency and the wide spread ot y our noble jour- 
nal, when viewing the different improvements of the day 
and seeing the vast interest you take in all those useful 
improvements by which mother earth Is made to yield 
up her treasures. J. H. Lillt. 

Bardstown, Ky., Oct. 19, 1860. 



Messrs. Munn & Co. — This is to inform you that I 
have received my Letters Patent for an improvement in 
rotary harrows, for which you will please to accept my 
sincere thanks and best wishes for the valuable services 
which you have rendered to me. My patent papers are 
the neatest and best gotten-up of anything of the kind I 
have ever seen ; the drawing is so plain that it hardly 
needs a description. C. Watson. 

Cascade, Va., Oct. 16, 1860. 



Messrs. Munn & Co. — I return my sincere thanks 
for the promptness which you have used in putting 
through the application for Letters Patent on my shovel 
cultivator. The deeds have just arrived. I was surprised 
to find they cover more than I expected or even hoped 
for, and I shall take pleasure in recommending your in. 
valuable agency to inventors. You will receive another 
plow from one of my neighbors in a few days. 

Allen Hughs. 

Gratiot, Ohio, 



Messrs. Munn & Co. — I have just received nay new 
air-engine patent from the Office, and beg you to accept 
my cordial acknowledgements for the efficient manner 
in which you have conducted my application. 

J. Ericsson. 

New York, Oct. 10, 1860. 

Messrs. Munn & Co. — My Letters Patent, through 
your Agency, have come to hand. You will please 
accept my warmest thanks for your perseverance and dis- 
interestedness in my behalf, in getting those Letters Pat- 
ent for my system of school desks. The high reputation 
of your Agency in securing Letters Patent has been 
fully sustained in the successful termination of my own 
case. S. L. Wilkinson. 

Cross Plains, Tenn., Oct. 1, 1860. 



RESENT AMERICAN INVENTIONS. 
The following inventions are among the most useful 
improvements patented this week. For the claims to 
these inventions, the reader is referred to the official list 
on another page: — 

ROLLER COTTON GIN. 

The object of this invention is to increase the working 
capacity of the roller cotton gin, a machine whieh has 
not yet been surpassed nor even equaled by any other 
gin hitherto devised, so far as the producing of perfect 
work is concerned. The objection, however, to the rol- 
lergin is the extreme slowness of its operation, and this 
objection has caused the saw gin to be used in ginning 
short-staple cotton, but at the expense, however, of con- 
siderable injury to the staple — the roller gin being con- 
fined.to the long-staple cotton. This improvement con- 
sists in the use of a series of rollers arranged with an 
apron, stripper and fan, and screen, whereby both long 
and short-staple cotton may be effectually and rapidly 
separated from its seed, without the least injury to the 
staple. The inventor of this gin is N. A. Patterson, of 
Kingston, Tenn. 

plate printing. 

This invention relates to an improvement in printing 
from engraved plates, or those which have the design, 
figure, pattern, or lettering to be printed sunk, in their 
surface, and which have hitherto required the paper or 
other substance which is to receive the impression to be 
pressed into the recesses or sunken portions of the plate, 
the recesses or sunken portions being filled with ink and 
the raised portions wiped perfectly clean. This kind of 
printing (commonly called ' 'copper-plate printing" ) is, 
compared with the operation of a typographical press, 
very slow and tedious work. In the former process, the 
plate requires to be covered or smeared over entirely 
with ink in order to fill the sunken portions, and the 
surplus ink must then be wiped off and the surface of 
the plate left perfectly clean, in order that the sheet 
which is to receive the impression be not soiled. In the 
latter process, the design being a raised surface, no 
wiping and but little manipulation are required. The 
object of this invention is to expedite the process of 
plate printing, and at the same time perform equally as 
good work as by the old process. To this end, there is 
employed an ink of a fluid nature which is injected into 
the recesses or sunken portions of the plate from under- 
neath the latter, and through proper perforations there- 
in ; the ink being injected into the plate with sufficient 
force, and while the paper or pther substance to receive 
the impression is being pressed upon its face side, to 
leave an impression on the paper corresponding to the 
configuration formed by the sunken portions of the plate ; 
the ink being drawn from the recesses of the plate as 
soon as an impression has been given, in order to admit 
of the adjustment of a succeeding sheet and a repetition 
of the operation. W. H. Oakes, of this eity, is the 
inventor of this system of printing. 

NEW COMPOUNDS OP LEAD. 

The object of this invention is to produce chloride of 
lead or other compound of lead, such as the oxychloride 
of lead, the binoxyd of lead, the nitrate of lead, the 
carbonate.of lead, the chromate of lead, &c, in a simple 
and cheap manner from the sulphate of lead, or to pro- 
duce the last-named compounds from chloride of lead 
which may have been prepared in any other already 
known manner. Toeffect this purpose, sulphate of lead 
or chloride of lead is treated with chloride of sodium or 
chloride of calcium, or with the chloride of any other 
alkali metal or alkaline earthy metal, and* by precipitat- 
ing with salts of chromic acid or by treating with chlo- 
rinated alkalies or alkaline earths free from carbonic 
acid, or, in short, by treating with such chemical agents 
which do not precipitate at the same time any of the 
impurities contained in the solution, the desired com- 
pound is produced. The credit of this invention is due 
to F. F. Mayer, No. 36 Beekman-street, this city, who 
obtained patents for the same in this country and in 
Europe, through the Scientific American Patent Agency. 



Several exchanges state that a cave has been discov- 
ered in Alachua county, Florida, which is described as 
larger than the Mammoth cave of Kentucky, and as 
having an ancient Latin inscription on the walls, which 
states that a party of Danes had visited this cave in the 
year 1050, and that a priest who accompanied them had 
left this memorial of their visit. 



A COLUMN iOF VARIETIES. 

Several beds of pottery and fire-brick clay have 
recently been discovered near Ked Bank, N. J. 

Statistics go to prove that tea is used more or less as 
a beverage by one-half of the human race — 500,000,000 
of people. Theine is the peculiar organic principle 
which gives ten its value. Taken in small quanties, tea 
is healthful ; but the extract of one ounce taken per 
day, by one person, produces trembling of the limbs and 
wandering of the mind. 

In the fourteenth and fifteenth centuries, England 
imported Iron and steel from Germany and Spain. It 
now supplies both of these countries with great quanti- 
ties of these metals. This revolution in manufactures 
and trade was brought about by new inventions. In 1740 
about 17,358 tuns of iron were made in Great Britain ; 
in 1858, 8,040,959 tuns. 

Shell lime is very superior to stone lime for agricul- 
tural purposes, as it contains considerable phosphorns. 
Wherever it can be obtained, it should always be pre- 
ferred by farmers. 

Cotton is now being carried by rail from the Missis- 
sippi to the eastern States. The Illinois Central Rail- 
road recently concluded a contract to convey 2,000 bales 
of cotton from Cairo to Chicago, from whenee it is to 
be forwarded to New England. 

A rifled cannon, said to be the largest in the world, 
was recently tried at Shoeburyness, England. It weighs 
6 tuns and fires 174 lb. shot. It is made of puddled 
steel, and is the greatest mass of this material ever put 
together. 

The St. Louis (Mo.) Democrat states that a total of 
80,000 buffalo robes have been received in that city 
during the present year. These robes are all tanned 
by the Indian squaws; their lords of creation do not 
stoop to such works of art — they do the hunting. We 
understand that, owing to the last winter being so warm, 
no less than 50,000 robes were left on the hands of 
dealers. 

An experimental line of horse-railroad is being laid 
down in London, on the plan of our countryman, G. F. 
Train, who has so successfully introduced this system 
of city conveyance into Birkenhead and Liverpool. 

The London Mechanics' Magazine states that rails, 27 
feet in length and 82 lbs. to the yard, are being made at 
the Darlington Iron Works, and are the largest which 
have yet been rolled. Railroad companies discover that, 
by having strong rails and heavier engines, large trains 
are worked with less labor, greater dispatch, and at a 
smaller cost than when lighter stock is used — one train 
doing the amount of carriage work that three usually 
perform. 

There are 381 gas companies in the United States ; 
in Great Britain there are 1,100. The lower the cost 
at which gas can be furnished, the greater will be its 
consumption, and the greater the profit to the com- 
panies. The price of gas in most of our cities should 
be greatly reduced. 

The western railroads are doing an immense business 
this Fall, and if the coming winter is not very severe, 
more freight will be transported on them than during 
any previous winter whatever. 

A very good sign of railroad prosperity is the activity 
displayed in some of the locomotive building establish- 
ments. At Baldwin & Co.'s, of Philadelphia, 60 engines 
are at present on order. 

At the Imperial print-works, Vienna, there are 10 
presses, into which the paper is fed in webs from the 
rolls as they come from the paper mill. The sheets are 
cut off in lengths as they enter the presses, and when 
they are fed in to print on the opposite sides, it is done 
in the usual manner. 

With machinery, they are now drilling through the 
hardest granite, at the rate of one inch per minnte, in 
the Hoosac tunnel. This is ten times as rapid as it can 
be executed by hand. 

A huge piece of iron work was recently forged in 
Glasgow. This was a stern post and part of the keel for 
one of the new iron steamships ef war termed " rams." 
The stern post was forged apart from the keel piece, 
then the two were welded together, the whole weighing 
30 tuns in one united piece. Forty%qrses were em- 
ployed to remove it from the foundry to the vessel. A 
powerful steam locomotive for common reads would have 
been preferable for drawing it. 



© 1860 SCIENTIFIC AMERICAN, INC. 



296 



THE SCIENTIFIC AMERICAN. 



IMPROVED COTTON CLEANER. that before morning it would have bnrst into a flame, and 

The invention here illustrated consists in one of those caused not only the destruction of the stock, but of the 

slight modifications in an important machine which are entire premises. My plan has been (says the above 



frequently of great value. Before cotton is in a suita- 
ble state for market, it must be cleaned from sand and 
dirt, as well as from seed, 
and the amount of cotton 
annually produced is so largo 
that the machinery for 
effecting this operation has 
attracted a great deal of at- 
tention. The cotton clean- 
er represented in the an- 
nexed cut is very simple in 
its construction, and will be 
readily understood. 
. A revolving cylinder, a 
(Fig. 1), carries a series of 
saws which project in part 
of. their circumference 
through the eccentric slits, 
b b, and the cotton, being 
placed above these slits, is 
drawn through by the hook- 
ed teeth of the saws. A 
cylindrical brush, c, revol- 
ving in a direction opposite 
to that of the saws, and at 
a higher velocity, brushes 
off tba cotton from the saws 
and blows it up the inclined 
trough, d. The bottom of 
this trough is formed of a 
series of curved slats of the 
shape represented in Fig. 2, 
the slits between them being 
narrow at the top and ex- 
panding below, as shown, so 
that the sand and dirt which 
falls upon the bottom of the 

trough may drop through freely without choking the 
openings. A series of beaters, E E E, so belted or 
geared that each one may revolve more rapidly 
than the one next below; drive, blow and beat the cot- 
ton upward through the trough, dashing it against the 
slatted bottom, and knock- 
ing the sand and dirt out of 
it. As the openings between 
the slats are curved back- 
ward and downward, while 
the motion cf the cotton is 
upward and forward, there 
is no disposition in the cot- 
ton to again mix with the 
sand from which it has once 
been separated, but the sand 
falls through the slats into 
the air-tight receptacles be- 
low, while the cotton passes 
out of the end of the trough 
in a light and perfectly clean 
condition. 

The patent for this inven- 
tion was procured (through 
the Scientific American Pat- 
ent Agency) on the 2d of 
October, 1860; and further 
information in relation to it 
may be obtained by address- 
ing the inventor, William 
H. Johnson, at Albany, 
Ga. 



manufacturer), since the occurrence, not to keep more 
black in stock than is required for present use. Wood 



one of the firm — Mr. George Mungcj — was stimulated 
to devise a machine by means of which the operation 
could be performed either By steam or water-power. 
The machine invented and patented has proved entirely 
successful. The stuff is taken directly from the power 
plane, and finished in the 
most perfect and satisfactory 
manner in the machine illus- 
trated by the accompanying 
engraving. 

It is, we think, as well 
adapted for smoothing sash, 
doors, and other woodwork, 
as for wooden slates and their 
frames, for which it is so ex- 
tensively used, and the own- 
ers of the patent have de- 
cided to offer it for sale to 
be used for such purposes. 
The annexed engraving il- 
lustrates the machine in the 
plainest possible manner. 

The sandpaper, cut into 
round sheets, is pasted upon 
the top of a scries of flat 
circular disks, a, and these 
disks being put in rapid re- 
volution, the stuff to be 
smoothed is passed over 
them, being pressed down 
and fed along by the hori- 
zontal rollers, 6 66 6. These 
rollers are carried by a bell, 
c, which is pressed down 
against them by the rollers, 
d d d. The bearings of the 
rollers, 6 6 6 6, are in boxes 
which are secured in verti- 
cal grooves, so that their dis- 
tance above the sandpaper 
or canvas painted with lampblack and oil ought to be 1 may be varied to suit stuff of different thicknesses. The 




JOHNSON'S IMPROVED COTTON CLEANER. 



carefully looked to, at least until well seasoned. 



IMPROVED SAND-PAPERINQ- MACHINE. 
Most woodwork requiring a smooth surface, after it 



Lampblack and Oil thb 
Cause op Fire. — An Eng- 
lish manufacturer states that 
one of his workmen placed a 
ladle, which had been re- 
cently used for the purpose 
of measuring linseed oil, 

upon the top of a cask of lampblack, and a few drops 
of the oil fell into the cask. One evening, just before 
closing the works, he discovered a very disagreeable 
smell and searched the factory to ascertain the cause, 
and, to his surprise, found the whole of the black in the 
p»sk resemble a large ball of fire,- and there is no doubt 




disk with which the stuff first comes in contact in its 
passage through the machine is covered with coarse 
sandpaper, and the disks which it successively encoun- 
ters are covered with paper of increasing fineness, so 
that when it leaves the ma- 
chine it is very smoothly 
finished. 

The patent for this inven- 
tion, which was granted 
(through the Scientific 
American Patent Agency) 
on April 17, 1860, has been 
assigned to Messrs. Dean & 
Munger, of New Haven, 
Conn., who may be ad- 
dressed for further informa- 
tion in relation to the mat- 
ter. 



MUNGER'S IMPROVED SAND-PAPERINQ MACHINE. 



has been passed through the revolving planer, is fir6t 
smoothed with a hand plane and then finished by being 
rubbed with sandpaper. The large amount of labor in 
volved in this smoothing by hand wasfound to be so 
expensive by Messrs. Dean & Munger, of New Haven, 
Conn., extensive manufacturers of wooden slates, that 



Search after a Lost 
Invention. — We sometime 
since alluded to the fact that 
the grave of the Marquis of 
Worcester was about to be 
opened for the purpose of 
discovering the original 
model of a steam engine in- 
vented by him. Through 
the researches of the indefa- 
tigable Mr. Bennet Wood- 
croft, of the London Patent 
Office, proof was obtained 
that the Earl of Worcester 
desired in his will that this 
model should be interred 
with him, and actually in 
his coffin. Mr. Woodcroft 
is now waiting to receive au- 
thority from the Duke of 
Beaufort to open the old family vault and examine the 
coffin of the deceased noble inventor. In all likelihood, 
the old model will now be a handful of dust when found,, 
as it was no doubt composed principally of wood. The- 
records left us of thissteamengine impart the information. 
that it raised water direct by the force of a steam jet. 
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NEW YORK, SATURDAY, NOVEMBER 3, 1860. 

AGRICULTURAL IMPROVEMENTS. 

VERY department of 
American industry has 
. been greatly improved 
within a very few years, 
and this is especially the 
case with agriculture. 
This affords cause for 
gratitude, because all 
those who are engngad in 
the professions, commerce and the common arts are de- 
pendent upon the surplus products of agriculture for 
sustenance. The present year has been unexampled in 
productiveness; the fields have yielded abundant har- 
vests, and the orchards have been bowed down with 
heavy loads of golden fruit. "These blessings," as 
one said to us recently, "have put our farmers in good 
heart," and we judge from the cheerful tone of several 
discussions which have lately been held at agricultural 
society gatherings, that prosperity is acting as a wise 
stimulant to further enterprising action. With the 
great amount of intelligence which is now widely uis- 
seminated on agricultural subjects, old defects and new 
wants are becoming more generally known. This may 
surprise many persons who have imagined that the field 
for agricultural inventions was almost fenced in. Owing 
to the great number of patents which have been issued 
of late years for farmers' implements and machinery, 
many inventors have considered that the range for their 
efforts in this department was very circumscribed. We 
assure them such is not the fact, and the past affords us 
good grounds for this opinion. Fourteen years ago, the 
yearly issue of agricultural patents was 78 ; in 1859, it 
was 664, which is an increase of eight and a half times 
in these few years. When there were only 78 patents 
granted in one year, many persons thought that the end 
of improvements had arrived — that the plow had surely 
attained to perfection. In his report for 1846, Exami- 
ner Dr. Page indulges in a sort of lamentation over the 
paucity of agricultural inventions for that year, and he 
concludes with the mournful apothegm, "farming is 
up-hill work." Perfection cannot be attained without 
severe toil, and " there is no royal road to knowledge." 
Farming may be "up-hill work," but the toil of as- 
cending the mountain peak is all forgetten when the 
summit is gained and the world seems spread out before 
our vision. Similar results have animated those who 
have devoted themselves to agricultural improvements. 
No field for the inventor's exploration has brought so 
many rich rewards for new discoveries ; and yet we 
think it is just about as inviting as it was fourteen years 
ago. Although the McCormicks, Mannys, Peelers, 
Pitts and others have become rich as Croesus by their 
patent harvesters, plows and grain separators, they 
have not exhausted the subject, and it is to this partic- 
ular point we wish to direct attention. 

On page 2G6 of the present volume of the Scienti- 
fic American, we quoted the opinions of a writer in 
the New York World, respecting the defects of com- 
mon plows and the benefits which would result from an 
entire revolution in the mode of preparing the soil for 
planting. A machine which would dig up and thorough- 
ly pulverize the soil was recommended as a superior 
substitute for the common plows, which merely turn it 
over in furrows. This subject was also brought up at 
the meeting of the Farmers' Club, held in this city on 
the 22d ult., at which the secretary stated that, as there 



was to be another World's Fair in London in 1862, he 
" hoped some ingenious American citizen would invent 
a practical tilling machine which would rapidly pulver- 
ize the soil and put it in good condition for planting, and 
present it at the international exhibition." "There is 
now," he said, "no machine in existence capable of 
performing this labor, but I trust one will be brought 
out at the exhibition which will reflect credit upon 
American genius and industry." Here is a new want 
which inventors are called upon to supply by those 
specially devoted to agriculture. And if this is the case 
with such a venerable operation as that of plowing, it 
is reasonable to infer that many other operations in 
farming, as commonly practised, may also be greatly 
improved by a new class of machines, which will produce 

a revolution in the modes of executing them. 
» m — 

LIGHTING MANUFACTORIES BY WATER1 
POWER. 

The experiments with Way's electric light have de- 
monstrated that a brilliant and constant light may be 
maintained without any other expenditure than that of 
mechanical power ; but if the power is obtained by a 
steam engine, the cost of the fuel makes the light ex- 
pensive. As our cotton and woolen manufactories that 
are driven by water power, almost all have a surplus of 
power in the winter months, the only season during 
which they are lighted, would not the owners find this 
the best and cheapest plan for lighting their establish- 
ments? 

An hour glass, containing a supply of mercury, would 
be placed in the middle of each room, just under the 
eeiling, and insulated wires, passing perfectly air-tight 
through the glass, would lead to a magneto-electric ma- 
chine in any convenient part of the establishment. The 
wires would connect with the mercury in each end of 
the glass, and when the magneto-electric machine was 
turned by the water wheel, the current of electricity 
passing along the wires, would run through the slender 
stream of mercury flowing down from the upper cham- 
ber of the hour glass to the lower, the light being given 
out by the electric current as it darted from drop to 
drop of the mercurial stream. When the mercury had 
nearly all run down from the upper bulb of the glass to 
the lower, it would be necessary to turn the glass over, 
for which purpose it might be connected to simple 
clockwork, and the wires would be brought out of it 
through the axle on which it was hung. A separate 
machine would probably be required for each light, and 
the power demanded would be considerable, but the 
room would be filled with such a flood of light as was 
never yet seen in a manufacturing establishment, and 
all the current expense would be the very trifling 
outlay required to keep the apparatus in repair. 

We expect to see before long the Lowell and Man- 
chester manufactories illuminated at night as brilliantly 
as by day by the use of electricity in some manner, and 
most probably by the magneto-electrical machine and 
mercury light of Professor Way. 



MOROCCO LEATHER DRESSING. 
Although enameled oilcloth, having its surface 
finished to imitate morocco leather, has come into very 
extensive use during the past five years, still it does not 
seem to have injured the manufacture of the genuine 
article. Morocco dressing establishments are still in- 
creasing in number and extent. Real morocco leather 
is made of tanned goatskin ; but the term is now, in a 
general manner, also applied to tanned sheepskin, which 
is colored and dressed with a polished and corded sur- 
face in imitation of morocco. Having been informed 
that the manufacture of sheepskin into colored leather 
was carried on extensively, and in a superior manner, 
in Albany, N. Y., by the firm of A. Williamson & Sons 
— old and experienced leather dressers — we recently 
embraced an opportunity of visiting their establishment, 
while briefly sojourning in the capital of the empire 
State. It is situated near the upper extremity of a street 
called Broadway, and although this street is very unlike 
its great namesake in New York, it can boast of a good 
morocco factory, in which some new and improved pro- 
cesses are carried on. Colored sheepskin is princi- 
pally used for shoe bindings, and, in this establishment, 
the majority of the pelts are obtained green from sheep 
and lambs slaughtered in the vicinity. About 100,000 
skins are dressed annually in it, and from these about 
half a million pounds of wool are obtained and sold. 



The first process through which they are made to pass 
is that of soaking and softening by water, to fit them for 
receiving the unhairing preparation. Formerly hydrate 
of lime was sprinkled in the inside of each pelt; it was 
then folded over with the wool side out and laid down on 
the floor, sometimes called " the pit." In this manner 
a whole pile or heap was made, and a healing action was 
engendered by which the roots of the wool were loosened, 
so that the fleece could be easily pulled or scraped off 
on a table afterwards. This method of loosening the 
roots of the wool was tedious, occupying several slays to 
complete, and the skins required constant watching, as 
they were liable to ovetfieat and injury both to the wool 
and the gelatinous tissue. This was especially the case 
in warm weather ; but a remedy for this trouble and 
these ills was lately introduced by the senior member of 
the firm, and is one of the most important improvements 
made, for many years, in this art. This is effected by a 
calcium orpiment compound, which they import and 
have also introduced among other manufacturers. It is 
made up into a thick creamy consistency, then applied 
to the inside of the skins which are folded over, wool 
side out, and laid in a heap, as before described. In 
twenty-four hours afterwards the skins can be deprived 
of their wool, and if they have to lie longer, no injury 
will result. In all cases the depilatory action is certain 
without injury to wool or skin tissue. 

The next operation is that of washing the skins prior 
to unwooling them. This latter manipulation is exe- 
cuted by placing them upon an inclined bench, and rub- 
bing off the wool with a blunt tool. The flesh side of 
the skins is also scraped to remove slime and loose 
flesh, after which they are ready for the liming operation. 
They are now placed in vats containing milk of lime 
(slacked lime mixed with water), in which they are 
treated for about two weeks. The office of the lime 
appears to be that of a corrosive agent for the removal 
of grease in the skins, as it would prevent the action of 
the tannic acid afterwards. The lime does not act upon 
the gelatinous tissue, which alone forms the leather 
when combined with a tanning agent. A new discovery 
to shorten and cheapen this part of the process would be 
invaluable. 

The next operation consists in passing the skins 
through a bath of hen or pigeon manure, mixed with 
water, which softens them. After this they are washed 
and passed through a sour of dilute sulphuric acid, which . 
neutralizes all the lime that may remain in the pores of J 
the skin, converting it into a sulphate, which is easily' 
removed by a good washing in moderately warm water. 
After this they are dipped into a solution of common 
salt, sewed up at the edges with the grain side out, to 
form bags partly filled with tanning liquor, inflated and 
tied. They are now placed in a tub containing an ex- 
tract of Sicily sumac, in which they float and are kept 
in constant motion for several hours; and when they 
have absorbed a sufficient amount of the tannic acid in 
the sumac to convert the skin into leather, they are 
taken out, drained and rinsed ; and if not to be colored, 
they are ripped out and dried in the atmosphere in sheds 
constructed for the purpose. They are stretched on 
boards, rubbed out to render them smooth, and tacked 
down so as to dry without wrinkling. These skins are 
generally filled three times with fresh liquor to tan them 
fully. 

The next operation is that of coloring. If the color 
is to be applied topically by putting it on the surfaoe 
with a sponge, the skins are first dried. If they are to 
be dyed in liquors, they are. sewed so as to have the 
grain side out, then mordanted, and afterwards handled 
in a tub containing the coloring agents. Prussian blue 
colors are imparted by handling the skins first in a dilute 
solution of nitrate of iron for about an hour, then in a 
warm bath containing the cyanide of potash and a little 
sulphuric acid. A beautiful blue is thus dyed. A scarlet 
is prepared with a mordant of the muriate of tin and 
cream of tartar ; the red color is afterwards obtained 
by handling them in an extract liquor of cochineal. 
Purple is dyed by applying a cochineal color on the top 
of a Prussian blue. Bronze is obtained from a strong 
extract of logwood and alum. After being dyed, the 
skins are rinsed, stretched on boards, rubbed smoothly 
down, tacked around their edges and dried. 

Topical applications of color are given to the grain 
surfaces in many instances. They simply consist of a 
strong extract applied with a sponge or a piece of cotton 
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cloth ; almost any color can thus be put on. A scarlet 
color is made by a topical application of an extract of 
turmeric upon a dyed cochineal red. To enable some 
of the coloring agents to go on evenly, milk and the 
white of eggs are frequently mixed with them. These 
applications also serve to impart a metallic luster to the 
surface. Prior to rolling, the dyed skins are slightly 
shaved on the wrong side and trimmed at the edges. 

The subsequent finishing operations consist in rolling 
the skins on a table under a small weighted roller having 
a grooved face, and which is attached to a suspended 
arm which the operator moves back and forth until the 
roller has traversed the entire surface. This operation 
imparts a glossy cordovan surface to the leather. A 
second rolling, with the grooves running in an angular 
direction, gives the surface a diamond corded finish — 
the true morocco style. Formerly these skins were all 
finished by hand labor. The operatives stretched them 
on inclined boards, and rubbed over their surface with 
grooved balls of ebony held in the hand. Sometimes an 
extra finish is still imparted in this manner to skins. 

In this factory we saw the first aniline (popularly called 
Magenta) colors on morocco that have been applied in 
this country. The senior partner had been on a Euro- 
pean tour last summer, and obtained the new color from 
abroad. It produces the most beautiful shades of purple, 
lavender and lilac upon leather. No coloring agent 
hitherto known can equal it. 

All processes for making leather from skins is not 
tanning, although most persons so term them. White 
leather is prepared with alum, and in some instances 
with a paste of flour. These are tawing, not tanning 
processes. It requires an agent, such as hemlock, oak 
or sumac, containing tannic acid, brought into contact 
with gelatinous tissue, to constitute the tanning process. 

Heavy sheepskins are frequently split by machinery, 
and for some purposes such leather is more suitable than 
any other kind. In this factory, a new machine for 
splitting had just arrived from England, and we were 
surprised to learn that, although it did not split so 
many skins in the same space of time as the American 
splitting machines, it was preferred because its work was 
of a superior quality. The cutting knife moves with a 
reciprocating sawing action, and is driven with a very 
high velocity. 

We have in this brief description of morocco dressing 
mentioned three new improvements not to be found in 
works published on the subject, viz. : the depilatory pro- 
cess, the cleansing operations with dilute sulphuric acid, 
and the new styles of colors. Morocco leather dressing 
proper is principally carried on in our cities on the sea- 
board or in their immediate vicinity, as the goat skins 
are all imported from India, Africa, &c, and the sumac 
for tanning them from the island of Sicily — that land to 
which the eyes of the whole civilized world have recently 
been directed, on account of the wonderful exploits of 
Garibaldi and his heroic followers, fighting for the free- 
dom of Italy. 

m » ■ 

Wear op Railway Car Wheels. — An examina- 
tion made last year, on the Reading Railroad, in Eng- 
land, showed that, of all the wheels in use on all de- 
scriptions of cars since 1852, the average wear had been 
that of 58,004 miles, before the wheels were renewed. 
The life of the wheels under the passenger cars was as- 
certained to be 117,706 miles, a fact which shows not 
only the superiority of the wheels used under passenger 
cars, as compared with those under freight and coal 
cars, but also the advantage of good springs, those 
under the passenger cars being much the easiest on the 
road. The coal trains have been run at from 8 to 15 
miles an hour ; the passenger trains at from 25 to 40 
miles. These results, as to wear, were carefully ascer- 
tained, and are of value to other railroad companies. 

California Mechanics. — We learn from our Califor- 
nia cotemporaries that the Fair sf the Mechanics' In- 
stitute held in San Francisco in the month of September 
last was an entire success. The California Farmer says 
respecting it:—" We say that the mechanics of Califor- 
nia have reason to be proud of the exhibition they have 
made of their skill and progress, and every observer 
should also be proud that our State can show such en- 
terprising and skillful operators." 



Thomas T. Strode. — The address of Mr. Strode is 
Mprtonville, Pa. 



DISCOVERIES AND INVENTIONS ABROAD- 
Trussing Casks. — In trussing casks, coopers generally 
make a fire of shavings inside of them, for the purpose 
of slightly warming the staves and thus enabling them 
to be driven up more easily. A patent has been taken 
out in England by Thomas S. Cressy, of Burton-on- 
Trent, for a heating furnace for casks. This furnace is 
secured between jointed levers and raised up in the in- 
side of the casks, and also lowered, with the greatest 
facility, to supersede the trouble of making a new fire of 
shavings for each cask to be trussed. This improve- 
ment deserves the attention of all coopers. 

Transferring Pictures to Glass. — A patent has been 
granted to Willoughby Smith, of Dalston, England, for 
the following process relating to transferring prints. He 
takes the print of any picture produced on paper and 
treats its surface with three coats of collodion. When 
this is set and hard, the paper is washed off, when the 
ink or color will be found firmly attached to the film 
of collodion. To effect this operation perfectly, the 
print should be first stretched on a board and receive 
the coats of collodion, then put into water to soften it, 
when it may be easily rubbed off, leaving the design 
firmly fixed upon a transparent coat of collodion, which 
is then allowed to dry and afterwards receives a thin 
coat of transparent varnish. Collodion may be render- 
ed tough and transparent by adding about three per 
cent of castor oil and the same amount of Canadian 
balsam to it and boling them together in a close vessel 
until they are thoroughly incorporated. The printed film 
of collodion is now ready for mounting upon glass. 
This is done by placing it between two plates, press- 
ing them close together, and cementing their edges by 
pasting a strip of paper around them. By this process 
any printed pictures may be transferred, rendered trans- 
parent, and fitted for the slides of magie lanterns. 
These collodion transfer pictures may also be pasted on 
single strips of glass and covered on the back with 
transparent varnish, and in this manner ornamented 
windows may be easily made by almost any person. 

Hardening Spindle Caps. — In spinning and doubling 
machinery, the spindle cap consists of a cylinder of cast 
iron, polished on the outside and placed on the spindle. 
Being made of cast iron the caps are easily damaged by 
a blow or by falling on the floor. To remedy this defect 
and render them more enduring, W. Smith and P. 
Smith, of Keighley, England, have taken out a patent 
for hardening them in the same manner that steel tools 
are treated ; that is, they heat them to a red heat, then 
dip thenj in a bath of cold salt brine. 

Deep Sea Telegraphs. — In a communication to the 
London Mechanics' Magazine, Thomas Allan, Esq., a 
distinguished electrician, states that of 12,000 miles of 
submarine cable which have been laid in various parts 
of the world, only 1,200 miles are in working order, at 
present. He asserts that the success of any ocean tele- 
graph depends entirely on the nature and construction 
of the cable, and that those companies (such as the At- 
lantic, of famous memory) which have failed have them- 
selves to blame, because they persisted in dogged adhe- 
rence to the use of cables which were suited only for 
shallow waters. An ocean cable, he says, should have 
great internal strength and low specific gravity — light- 
ness — and it should be made of such materials as will 
permit it to be thorougly tested before it is laid down. 
There were upwards of 1,500 joinings in the Atlantic 
cable, and it never was tested under water until the 
cable reached the bottom of the sea. 

Cast Iron Enameled Water Pipes. — The pipes which 
are employed to convey water in cities are made of cast 
iron and are very liable to rapid corrosion, when placed 
in the vicinity of leaky gas pipes. To obviate this evil, 
cast iron pipes for conveying water are now being made 
with imperishable surfaces, by Messrs. Salt, of Birming- 
ham. Cast iron pipes thus treated will be more expen- 
sive at first, but cheap in the end, as they will last for a 
hundred years, whereas, in many situations, common 
cast iron water pipes have to be renewed every seven 
years. 

The Sun : Is it a Sphere of Fire f — M. Leverrier, of 
Paris, believes that the spots seen on the sun's disk are 
clouds in its atmosphere. His opinion is that the sun 
is not a luminous body on account of its high tempera- 
ture, but that it is a huge solid or liquid body surrounded 
by an atmosphere. A common opinion respecting the 



constitution of the sun is that it has a luminous atmos- 
phere but an opaque body, and that the spots seen on 
the sun are open spaces formed by unknown causes in 
the luminous atmosphere. This subject is still shrouded 
in mystery, and on this very account it excites more 
general interest. 

Earthquakes. — Within the memory of man, earth- 
quakes have been principally confined to a few localities, 
such as Aleppo, in Turkey, Portugal and Calabria, in 
Europe, and Chili, in South America. Most of the 
people in Europe and we, dwellers in North America, 
have congratulated ourselves that there was no danger 
to us of such trepidations of the earth producing like 
sensations in our sensitive hearts. According to Dr. 
Ansted, of London, however, we are admonished not to 
be quite so secure in our reflections of immunity from 
earthquakes, and the quake which vibrated through 
New England and Canada, last week, affords him argu- 
ment for his opinions. He tells the people of London, 
in the Chemical News, that " earthquakes have fright- 
ened our forefathers, and may overwhelm us. The fatal 
explosion may happen this or next year ; it may not 
happen in fc'iis century. It may originate beneath our 
very feet, or at the bottom of the ocean near our shores, 
or it may take place so faraway that we hear only the 
faint distant echoes of the convulsive throe, but we are 
not the less certainly living over a mine ready to be 
sprung, and no one can tell when or where the fatal 
match will be applied." 



Wooden School Slates — Since the manufacture 
of wooden nutmegs, in the State of Connecticut, has 
ceased, the people have turned their attention to the 
manufacture of all sorts of Yankee notions, from patent 
sewing birds, in the manufacture of which a fortune has 
been made, and wooden clocks, in which fortunes have 
been made and lost, down to campaign medals, of which 
one manufacturer turns out ten thousand per diem. 
About the last invention contrived by one of these in- 
genious people is the manufacture of school slates out of 
wood. Not long ago, Messrs. Dean and Munger, of 
New Haven, Conn., took out a patent, through this 
office, for the manufacture of this article, and from their 
manifest superiority over the old stone slate, they are 
going into almost universal use. They are made of three 
thicknesses of veneering glued together and covered on 
both sides with a black coating of just the proper de- 
gree of roughness to receive the impression from the 
pencil, and are then framed in the usual manner. Their 
most striking peculiarities are their extreme lightness 
and durability ; they may be thrown down and even 
stamped upon without being broken. The manner of 
polishing these slates is illustrated on another page. The 
same firm also make blackboards with the same cover- 
ing. 

— » m — 

The Oil Region of Pennsylvania. — A corre- 
spondent of the Boston Post, writing from among the 
oil works of Pennsylvania, says: — 

The hotels are crowded, people often sleeping three 
in a bed, and one hears nothing talked of but " petrol- 
eum," "surface indications," "boring," territory," 
"pumping," &c, landlords, doctors, lawyers, minis- 
ters, blacksmiths, and almost everybody has an interest 
in a well bored, or being bored. As to the election, it 
is entirely forgotten in the eagerness of securing a for- 
tune. A politician drove up to old Father Raymond's 
Rural House, in Franklin (the old man has two wells 
pumping fifty barrels daily) and after getting his dinner, 
commenced pumping the old gentleman by asking, 
"How is politics?' "Don't know any such well 
around here," replied Father Raymond. " But," says 
the stranger, "what is the prospect for Douglas or 
Breckenridge ?" "Oh," says Boniface, "I don't 
know, it all depends on whether there are any surface 
indications." "But," continues his guest, "will 
fusion go down among you old diggers?" " Fusion," 
exclaims the landlord, " well, I don't know, seme of 
these chaps called geologists say that there must be fu- 
sion below, but my opinion is that the devil has some- 
thing to do with it down there before we get it." 
" But," says the politiciau, "are you not in favor of 
squatter sovereignty in the Territories?" "No; I 
will shoot anybody who dares to squat on any of my 
territory, and I own four miles on Sandy Creek !" 
"Give me my horse," says the stranger — and vamoosed. 

m • * 

Several mines are new being worked with success in 
the White Mountains, N. H. About four tHns of char- 
coal iron are turned out daily at the Franconia iron 
mine. The ore is magnetic oxyd of a very superior 
quality. 
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TROUBLE AT THE PATENT OFFICE- "RE- 
VISING BOARD" APPOINTED. 

Washington, D. C, Oct. 25, 1860. 

Messrs. Editors: — I noticed, in your issue of the 
13th, that rumor was prevalent about the Patent Office 
that Commissioner Thomas contemplated a restriction 
upon the acts of the Examiners, by appointing from one 
of their number a " Censor," or " literary scavenger," 
as you termed it, whose duties, as you enumerated them, 
would be multiferous. I was quite amused at your defi- 
nition of the proposed duties of the appointee to the 
Censorship, and, at the same time, startled at the 
thought of so great a responsibility being imposed upon 
a single individual. 

Having friends in the Patent Office, and not knowing 
exactly what was meant by the movement which your 
paragraph foreshadowed, I set about to learn the true 
facts, that you might communicate them to the inven- 
tors of the country through your journal. I learn that 
the new bureau has been officially created by appointing 
two monitors, instead of one ; that Messrs. Taylor and 
Peale have been transferred from their respective rooms 
as Examiners to this exalted position, and are to be 
termed the " Revising Board." The duty of this board 
is to act as sentinel or watch-dog over all the other Ex- 
aminers. In other words, the common Examiners are 
required by the new rule to make obeisance to their for- 
mer associates who comprise this new board, in the shape 
of written reports to be submitted to them, setting forth 
their reasons or motives for granting each and every 
patent. The duty of the Revising Board is to examine 
and determine if the reasons alleged by the Examiner 
for ordering the patent to issue are, in their estimation, 
ample ; and if so, they are confirmed for issue ; but if 
not, they are withheld. So you see the work of twelve 
principal, and as many more assistant, Examiners are 
reviewed by these two new appointees, in whom is 
vested power to grant or withhold, as they may see fit. 

Of the two gentlemen forming this new board, on 
whose shoulders rests the responsibility of granting or 
rejecting all applications for patents now made, I will 
add a few words. They are*among the oldest Exami- 
ners in the Office, but, while they possess abundant 
talent and are skilled in the arts and sciences, I think 
you will agree with me in the opinion that they are not 
suited for the duties imposed upon them. They will act 
honestly, I have no doubt, but they have been educated 
in tha illiberal old school practice of the Office, which 
prevailed as far back as 1850, '51 and '52, when terror 
to tha inventor reigned triumphant,* and will, I fear, un- 
wittingly return to their early proclivities, forgetting the 
injunction of Commissioner Mason when he was at the 
head of the Office. 

I am fearful that the constituting of this new board on 
tha part of the Commissioner is the commencement of a 
retrograde movement in the prosperity of the Patent 
Office, and I shall not be surprised to see the number of 
applicants for patents greatly diminished under the new 
order, while patent solicitors will reap a rich harvest 
from the increased number of cases which will be re- 
jected, and subsequently appealed to a higher tribunal. 
If the machinery in the Patent Office becomes much 
more complicated, it will, by and by, require an attor- 
ney more astute than a Philadelphia lawyer to obtain a 
patent for his client. I shall await, with interest, the 
working of this new rule, and may write you again, 
noting the result of my observations. Liberal. 

[While we have no great fear for the success of the 
inventor and applicant for a patent under the new rale, 
we are apprehensive the prosperity of the Office and 
harmony of feeling among the Examiners in the Office 
will not be promoted. We shall examine the working 
of this new piece of official mechanism introduced by 
the Commissioner, and referred to by our correspond- 
ent, and discuss the subject in some future issue. — Eds. 



tern work, giving a body by successive coats. I prefer 
the fluid to clear alcohol ; besides with us it is cheaper. 

C. P. S. W. 
Lake Village, N. H., Oc. 15, 1860. 



ANOTHER VARNISH FOR PATTERNS. 
Messrs. Editors: — I find a solution of gum shellac 
In burning fluid (alcohol and spirits of turpentine), with 
lampblack, makes a very good varnish for ordinary pat- 

* It was in these years that two-thirds of the applications for pat- 
ent* were rejected. In 1352 Judge Mason was appointed to the Com- 
missonership, and he soon brought about ft new order of things, by 
impressing; upon the Examiners the fact that it was their duty to see 
on what points in an invention placed before them a patent coulti be. 
allowed, instead of studying to discover on what grounds they could 
reject an application ; and thus has the Office, for the past eight 
years, continued to flourish, and patentees to prosper, up to the pre- 
sent time. 



THE POLYTECHNIC ASSOCIATION OF THE 

AMERICAN INSTITUTE. 

[Reported expressly for the Scientific American.} 

The usual weekly meeting of this association was held 
at the Institute rooms, on Thursday evening, 18th ult. — 
Professor C. Mason presiding. 

MISCELLANEOUS BUSINESS. 

Expansion of Steam. — Mr. Rowell proposed a problem 
as follows: Let there be two vertical cylinders of two 
cubic feet capacity each. In the lower half of each 
steam at 60 lbs. over atmospheric pressure ; in the upper 
half of one let there be a vacuum, and in the upper half 
of the other steam at atmospheric pressure. Now, let 
the steam in both cylinders be expanded, it is required 
to show what will be the resulting pressure. 

The problem led to an animated discussion, and while 
all seemed to admit that the final pressure would be 
somewhat less than what a literal interpretation of 
Mariotte's law would require, yet there was no agree- 
ment as to the exact amount of variation. Mr. Dibben, 
however, contended that there is a variation of precisely 
4.6 per cent on expanding steam to a double volume. 

At the usual time — half -past eight o'clock — the presi- 
dent palled up the regular subject: — " Recent Practical 
Applications of Magnetism." 

DISCUSSION. 

The President remarked that his attention had been 
recently called to some experiments now in progress on 
the New Jersey Central Railroad, bearing on the utility 
of increasing the adhesion of car wheels to rails by means 
of magnetism. The magnetizing of locomotive driving 
wheels is not new. Several plans have been proposed 
and tried, especially in France, and it is admitted that 
the previous attempts have been failures. In all of these 
inventions the wheel is magnetized by means of an 
electric current — the wheels are made electro-magnets. 
Some have proposed to apply helices to the spokes of 
the wheel, or in other ways, so as to revolve with it. 
But in the New Jersey invention, the helices are sta- 
tionary and inclose the lower part of the wheel, and are 
bent so as to correspond to the curve of the wheel. One 
of the difficulties (which I understand has been recently 
overcome) is a suitable battery. A battery of power 
constancy, and easy of management, is required. It is 
said that, by this use of magnetism, the engineer may 
dispense with the sand box on wet rails, and that the 
power of traction of any light locomotive may be almost 
indefinitely increased. The experiments seem to have 
been a complete success. 

Mr. Seely — In my opinion, if such experiment had 
first been proposed and discussed among men of science 
they would never have come to actual trial. If the facts 
are precisely as the president seems to believe, there is 
here another case where facts exist in spite of the views 
of scientific men. In the absence of details of the ap- 
paratus and experiments, we can discuss the subject 
only in view of the established laws of magnetism and 
our limited experience, and hope we may be proved to 
be in error if we condemn the project of magnetizing car 
wheels. There is a special advantage in magnetism for 
producing adhesion when we can get enough of it, in 
our power of controlling it, using little or none when we 
do not need it, and a great deal in emergencies ; thus 
enabling us to use a light locomotive for all purposes. But 
there is the essential and difficult — perhaps impossible- 
condition of our ability to produce the magnetism. There 
is no peculiar virtue in magnetism over gravity to pro- 
duce adhesion where the pressure is the same. A strip 
of light iron, attracted to a magnet with a force of 100 
lbs., will slip with precisely the same force as a 100 lb. 
weight on another piece of matter when the surfaces in 
both cases are in the same condition . The law of all kinds 
of attraction or influences is precisely the same, ». e., 
the force varies inversely as the square of the distance. 
In the case of gravity, the centers of attraction are in 
the locomotive and the center of the earth, and as these 
points are very far removed, the variation of attraction, 
by wising the car from the track or by imperfect contact, 
is practically nothing. But the case with the magnet- 
ism is far different ; for here the centers of attraction are 
in the wheel and in the rail, and veiy near their sur- 



faces, so that a slight variation of the distance will have 
an immense effect on the practical power of the magnet- 
ism. It is well known that, if you interpose a piece of 
paper between a magnet and its armature, the lifting 
power of hundreds of pounds is lessened to a few ounces. 
Particles of dust or a film of oxyd seriously interferes 
with the use of a magnet. Now, on the railroad, ad- 
mitting that you may have an attraction of a thousand 
pounds when the wheel is in perfect metallic contact, 
such a contact cannot be practically maintained. The 
attraction would be, in fact, a series of jerks, which, if 
the car jumped from the track, would tend to carry the 
rail with it. But, as I have intimated, it is not to be 
expected that a car wheel ean be made a powerfjil mag- 
net. Its shape and the quality of the iron forbid it. 
When all of the very great difficulties of the battery — its 
bulk, its acid fumes and its complexity — are overcome, 
there is yet left the difficulty of the peculiar action of 
magnetism. It requires time to make a magnet of iron ; 
the maximum effect of the electric current is not shown 
at once , and, moreover, time is required to induce 
magnetism into an armature, before the maximum 
weight is lifted. The wheel has its pole at the bottom, 
and unless it is revolved slowly, it will not receive 
enough magnetism to have useful effect, however power- 
ful the battery or perfect the helix. 

Mr. Dibben — The lifting power of a magnet is much 
modified by the shape and surface of its poles, and the 
shape, surface and weight of the armature. If there be 
but a single point in contact, the attraction will be 
almost nothing. This must be somewhat the case of the 
wheel amd the rail; for if both are mathematically true 
in form, the parts in contact will be only the tangent 
line. The battery may be perfect and the wheel satur- 
ated tvith magnetism, and still the attraction to the rail 
be almost inappreciable. 

Mr. Seely — Perhaps it is this little effect which the 
experimenters reckon on, remembering that it was the 
last hair which broke the camel's back. (Laughter.) 

Professor Hedrick believed that, if the wheels of a 
locomotive be magnetized to complete saturation, the 
locomotive, by means of a crane, could be lifted from 
the track by a few hundred pounds beyond its weight. 

Mr. Dibben — The most powerful electro-magnets are 
made only of the purest and softest iron, a kind of 'iron 
which never gets into car wheels or rails. 

The President — It is evident that the closeness of con- 
tact of the wheel to the rail will be increased by the 
weight of the car, and this greater contact will favor the 
magnetic attraction. Now, I wish to ask how great is 
the practical effect of this fact. 

This point was spoken to by several members, but no 
conclusion was arrived at as to the definite law which 
governs the case. 

Mr. Garvey — The law of attraction has been correctly 
stated when the force radiates from a point ; but when 
there are an infinite number of points, or a surface even 
or uneven, the law in practice is found very different. 
A magnet may be so shaped that the attraction shall 
vary inversely as the distance, and in the case of the 
wheel this may be near the fact. It is known that mag- 
netism produces a molecular change in iron, and it may 
be such a change as will materially favor adhesion. One 
well authenticated experiment is better than a month of 
theoretical discussion. 

Mr. Johnson — What rate of speed was used in the 
New Jersey experiments ? 

The President — The experiments were with freight 
trains, which run at the rate of from 12 to 15 miles per 
hour. 

Mr. Johnson — The rails would soon become per- 
manent magnets. 

The President remarked that the gentlemen conduct- 
ing the experiments were desirous of having a fair and 
full examination of the subject, and had authorized him 
to say that it would be agreeable to them to communicate 
with a committee appointed by the society. 

A committee— Messrs. Seely, Dibben and II>=arick — 
were thereupon appointed. 

Mr. Seely — It should be understood that, in the 
absence of actual experience, we ha.ve only theorized on 
this subject. We are willing and anxious to receive 
farther light, even enough to confute us. We have no 
pride of opinion in the matter. 

Subject for next week — "Caloric Engines." 
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ISSUED FROM THE UNITED STATES PATENT OFFICE 

FOB TDK WEEK ENDTHO OCTOBER 23, 1860. 

[Reported Officially for the Soutrnna American.] 

V* Pamphlets giving full particulars of the mode of applying for 
patents, sine of model renuSred, and much other information use- 
ful to inventors, may be hadgratis by addressing MUNN & CO., 
Publishers of the Scientific Amfjhcan, New York. 

30, 449. — Samuel Aidrich and Alexander Aldrich, of 
Washington, D. C, for an Improvement in De- 
vices for Elevating Water from Wells, &c. : 
We claim the arrangement of the brake lever. H, with the sliding 
rod, h, and movable pawl, f, attached, in combination with the rat- 
chet crank handle, B, for the purposes set forth. 

30,450.— T. F. Allen, of Dyersville, Iowa, for an Im- 
provement in India-rubber Railway Car Springs: 
I claim the use, in the construction of railway cars, of india-rub- 
ber balls, resting on the truck and supporting the car body, and held 
between concave plates, substantially as described. 

30,451.— Francis Arnold, of Middle Haddam, Conn., 
for an Improvement in Clothes' Squeezers: 

I claim, first. Miking the india-rubber roller. H, with a central di- 
vision, I', in its aperture, I, to receive a corresponding slltted shaft, 
I", substantially as and for the purpose described. 

Secn'id I cliiim the combination of the oscillating frame, C, rol- 
lers, H, studs, B. arranged and operating substantially in the man- 
ner as and for the purpose described. 

30,452.— Wm. H. Babcock, of Homer, N. Y., for a 
lYinting-press: 
I claim, first. Supporting the vibrating bed, C, npon one or more 

parallel radius rods, E E, substantially as and for the purpose de- 
Second, The peculiar form of the distributing table, P, attached to 

the vibrating bed, C. and arranged relatively to the sweep motion of 

the inking rollers, M, substantially as described and for the purpose 

Third,' Operating the gage, T, to release the printed card, by 
means of the catch, V. and tripper, W, substantially in the manner 
specified. 

30,453.— Uriah Baker, of Brooklyn, N. Y., for an Im- 
proved Egg-beater: 
I cl dm the use of the two independent spirals, C and E, in combi- 
nation with the spindle. A, and reciprocnting agitatory slide, H, 
having attached to its ends pins or other equivalent devices, for ro- 
tating the egg-beaters simultaneously In opposite directions, as de- 
scribed. 

30,454. — D. A. B aimer, of Lexington, Ind., for an Im- 
provement in Leveling Millstones: 

I claim the arrangement of the ring. D, with the set screws, E, and 
central screw, B, in combination with the Inner ring, B, yoke, F, 
and arms, I, the whole belug constructed and operating as and for 
the purpose set forth. 

[The object of this invention is to arrange two sweeps over the face 
of a millstone in Buch a manner that all the inequalities existing in 
said face can be easily detected and mended without removing the 
Instrument from the atone.] 

30,455. — J. W. Barnes, of Murfreesboro', N. C, for 
an Improvement in Attaching Horses, &c., to Two- 
wheeled Vehicles: 
I claim the combination of the fore bar or breast tree, f, the side 

bars or shafts, e e. and swingle-tree, b, with the pole or tongue of a 

two-wheel cart or carriage, in the manner and for the purposes set 

forth. 

30,456. — Henry Barth, of Cincinnati, Ohio, for a 
Printing-press Feeder: 

I claim "feeding out" the paper from a printing-press by meanB 
of the tape rollers, abed, frame, H, receiving table, G. and tapes 
f, when combined, aiTanged and operating substantially in the 
m inner described -that is, when the rollers, b p, are caused to tra- 
verse above the stationary table, G. depositing the printed Bheet 
thereon, or when the table, G. is caused to reciprocate under the sta- 
tionary tape rollers, b c, for the purpose of receiving the printed 
sheet therefrom, in the nvtnneressentlally as described. 

Second, I clidm the elastic supports, e e', carrying the auxiliary 
tape rollers, d d', wh"n u*ed in combination with Mm reciprocating 
tape rollers, a a', b b', or the reciprocating table, G G', substantially 
aa described. 

30.457. — S. L. Bond, of Greenwood, S. C, foran Im- 
provement in Harness: 
I claim the combination of the collar, B or G, with the back strap, 
I. when both are attached to the thills, A A, as and for the purpose 
specified. 

[The object of this invention is to attach a horse to a wagon in a 
much simpler way than by the ordinary harness, and with far less 
expense. The invention consists in attaching the collar to the 
shafts and also the back straps, whereby the desired end is attained.] 

30,458.— G. S. Bosworth, of Troy, N. Y., for an Im- 
provement in Car Wheels: 
I claim the described cast iron car wheel cast in one piece with the 
chilled rim connected to the hub by means of a single undulating 
concavo-convex pi ite, which has two or more annular waves concen- 
tric with the hub and rim, substantially as represented In the draw- 
ings. 

30,459.— D. R. Brown and A. C. Babcock, of New 
Haven, Conn., for an Improved Shaft Tug: 
I cl-iim a hinged Bhaft tuz, constructed and operating substan- 
tially in the manner described. 

30,460.— J. H, H. Bennett, of Hunt's Hollow, N. Y., 
for an Improvement in Gates: 
I claim the arrangement of the lever, D, with the hinge, EE. 
g»t ■, A. post. B. arm, G, cords, h h, pullers, 1 1, j j. posfs, II, shafts, 
K K, trap*, J, and plates, 1 1, all as net forth and described, for the 
purposes specified. 

[This invention consists in the arrangement of a bent two-armed 
lever passing through the hinges of the gate, and secured to its top 
edge in combination with a hollow hinge at the bottom, and with a 
double- join ted hinge at the top in such a manner that on turning the 
lever in either direction, the gate is released from the latch, and 
brought la an inclined position, causing it to ■wins; open or to close 



as the case may be ; also in the peculiar arrangement of a trap for 
the purpose of returning the rope, and releasing it at the proper 
time, If the gate is to be opened, and closed by the action of the 
wheel or wheels of a vehicle.] 

30,4G1. — Thomas Byrne, of Baton Rouge, La., for an 
Improvement in Refrigerators: 
I claim the arrangement of a pipe, A, which is higherthan the re- 
frigerator, and is enveloped with cloth oranyfibnou! subaunce, F, 
and has a water reservoir, B C, on its upper end, and a drip funmef, 
D E, encircling it, in combination with a refrigerator, O, in the 
manner and for the purposes described. 

30,462.— Wm. S. Carr, of New York City, for an Im- 
provement in Water Clesets: 
I claim a hollow plunger valve moving within a cylinder, and 
controlled substantially as specified, to form both a water way and 
valve, as set forth. 

30,463.— J. C. Clime, of Camden, N. J., for an Im- 
proved Arrangement of Mechanism in Sawing Ma- 
chines: 
I claim the arrangement of the fly-wheel, pinion, circular saw, 

crank (J) and scroll saw, in the manner and for the purpose snb- 

stantially as let forth. 

30,464.— J. B. Coffin, of Hayesville, Ohio, for an Im- 
provement in Washing Machines: 

I claim the arrangement of the disks, F and G, one being provided 
with pins, I, and the other with squares, b, attached to the opposite 
ends of an arbor, f. in combination with the swivel head, E, and 
with the oscillating double slotted lever, D, constructed and operat- 
ing substantially as and for the purpose set forth. 

I also claim the arrangement of the spring catch, h, in combina- 
tion with the grooves, g, in the arbor, f, for the purpose described. 

[This invention consists in the arrangement of two disks operating 
in an ordinary wash tub, one for pounding and the other for rubbing 
and squeezing the clothes on the opposite ends of a vertical shaft, in 
combination with a swivel head, to whieh said shaft is fastened by 
a spring catch, and which has its bearings In the arms of a double 
slotted oscillating lever, in such a manner that either one of the 
disks can be brought to operate on the clothes, and that the rubber 
may be used for rubbing or squeezing as may be desired, 
30,465.— C. W. Curtis, of New Haven, Conn., for an 
Improved Collapsible Bucket: 

C claim, as a new article of manufacture, a portable bucket made 
of a skeleton or frame composed of a bottom and one or more rims, 
and covered with India-rubber cloth, or any other suitable material, 
when the whole is constructed and fitted for use, substantially as de- 
scribed. 

30,466.— F. B. De Keravenan, of New York City, for 
an Improvement in Lamps: 
I claim a lamp supplied with an impelled current of air from a 
a suitable blowing apparatus effecting the new and useful results 
specified. 

30,467. — Abraham Denny and K. M. Denny, of Water- 
ford, Ireland, for an Improved Apparatus for 
Singeing Pigs. Patented in England Feb. 2, 1860: 
We claim the apparatus for Bingeing ofl the bristles, hairs, and 
other superfluous matters upon the surf acps of the carcasses of pigs, 
by the action of flame or heat in a stove or heated chamber, substan- 
tially as specified. 

30,468. — Isaac Detheridge, Jr., of New York City, for 
an Improved Knife Cleaner: 
I claim the operating parts, to wit, the lever and cams, L and E, 
working the bar, I. in combinatien with the adjustable, bar, J, the 
whole constructed and arranged substantially as and for the purposes 
described. 

30,469.— Arthur de Wirzleben, of Washington, D. C, 
for an Envelope Ruler: 
I claim a card, A, ruled as described, nnd used as an envelope 
ruler. 

30, 470.— H. H. Dodge, of Georgetown, D. C, for an 
Improvement in Gas-burners: 
I claim regulating the flow of gas to the burner. In the manner and 
for the purposes described. 

30,471.— Wm. A. Dudley, of Petersburg, Va., for an 
Improvement in Apparatus for Removing Calculi: 

I claim, first. The combination of the bag, £, and arms, D, for the 
purpose of catching and enclosing the stone to be subjected to the 
action of a solvent, substantially as described. 

Second, The detachable segmental head, B, applied to the cathe- 
ter, or canular of an instrument of this description, for the pur]>ose of 
facilitating its introduction, as set forth. 

Third, The combination of the tube, c, nnd its arms, D, and bag, 
E, with a catheter. A, forming a new and useful instrument tor the 
enclosure, dissolution and removal of calculi foom the human blad- 
der, substantially as Bet forth, without resorting to the use of the 
knife. 

30,472.— J. H. Fisher, of Placcrvillc, Cal., for an Im- 
provement in Railroad Car Seats and Conches: 

I claim, first. The jointed back, E, of the seat, B, and the remov- 
able cushion, t', In connection with the supplemental hinged cushion, 
h ; the above paHs being arranged in relation with the seats, A A, 
as described, to form the lower berth. 

Second, The platform, D, guides, C C, and upright?, o o, arran- 
ged and combined as shown, to admit of said platform being adjust- 
ed in a hon zontal position for use, or being removed out of the way 
whpn not required. 

Third, The side guard, F, attached to the platform, D, by means 
of the arms, r, substantially as shown, to admit of the guard being 
adjusted to the platform so that the latter may be shoved down be- 
tween the guides, C C, as set forth. 

Fourth, Connecting the curtain, E, to the platform. 1>, by menns 
of the cords, q^ q', arranged substantially as shown, so thatthe cur- 
tain may be raised and lowered automatically by the movement of 
the platform. 

30,473.— P. G. Gardiner, of New York City, foran Im 
provement in Cotton Presses: 

I claim, first. The arrangement of toggle Joints in combination 
with segments situated opposite each other, the faces of said two 
segments forming together a nut and operated simultaneously to- 
gether bv a Bcrew or worm fast on an upripht shaft, in the manner 
and for the purpose substantially as specified. 

Second, I claim the arrangemet and construction of the top frame, 
G, in combination with the upright shaft, E. and segments, L L', 
and so arranged that paid top frame shall receive the whole strain of 
the press and contain all the mechanism which operates the top 
plnten, D, substantially as described. 

Third, I claim the arrangement and combination of the different 
parts, constnicted and operating together in the manner set forth 
and for the purposes substantially as described. 

30,474.— John Gilchrist, of Berlin City, Wis., for an 
Improvement in Spoke Machines: 
I claim the combination and nrmneembnt of the revolving cutter, 
Tt. spnkft rairrlap 1 , I, lever, H, spline, G, slot, 8, pivot, W, pat- 
tern, <J, #ninrd, R, screw wheel, O*, and screw, D, substantially in 
the manner and for the purposes described. 

30,475.— C. W. Griffith, of Dayton, Ohio, for an Im- 
proved Device for Adjusting the Rake of Muley 
Sans: 

T claim fastening one end of the saw to the stock, substantially in 
the manner described, so that it maybe adjusted to give it the de- 
sired rake or cut. 



30,476.— D. A. Hopkins, of Bergen, N. J., for an Im- 
provement in Railroad Chairs: 

I claim, first, The chair constructed with a longitudinal key seat 
below the rail. In combination with the key, C, as described. 

Second, The combination of the wedge, C, with a tapered key, D, 
substantially as shown, by which the wedge, C, is adjusted and kept 
iu place, as described; and also the mode of securing the key in 
place by means of a curve in the end of the mortise through which 
it is driven, as stated. 

Third, So forming the chair as to leave space Immediate lv at the 
ends of the rails between their lower flanges and the lips of the 
chair, as set forth for the purpose specified. 

30,477. — J. M; Jones, of New Orleans, La., and Jos. 
Charpeniier, of Pattersonville, La., foran Improve- 
ment in Bagasse Furnaces: 
We claim the combination and arrangement of the chimney, F, 

with bagasse burning chamber, A, at its base, horizontal arch, B, 

boiler furnace, G d, and dnmpers, E c, substantially in the manner 

and for the purpose set forth. 

30,478. — A. F. Johnson, of Boston, Mass., assignor to 
A. B. Ely, of Newton, Mass., for an Improvement 
in Sewing Machines: 

I claim, first. Interlacing two endless threads and forming the 
double thread chain stitch by means of a revolving hook, substantial- 
ly as set forth. 

Second, I claim a revolving hook or looper so constructed as to 
make a series of double thread chain stitches, when operated in con- 
nection with a reciprocating needle. 

Third, I claim the peculiar construction of a book with Its hollow 
shaft or groove, substantially as described. 

30,479. — D. A. Johnson and F. M. Gibson, of Boston, 
Mass., for an Improvement in Carriage Wheels: 
We claim making the felloe joints In wooden wheels by halving 
the ends of the felloe together, surrounding the joint by a metallic 
band provided with an inner projecting socket piece or thimble, and 
inserting the outer end of the spoke through the thimble and band 
into the inner half, n, of the felloe, substantially aa shown and de- 
scribed. 

30,480. — W. J. Johnson, of Newton, Mass., for an Im- 
provement in Pumps: 
I claim the srrfinjremientwith the cylinder of a portable pump 
having a suction orifice, !■:, atits bottom, of an tif instable stirrup, 
A B, whether the part. A, is hinged or not, substantially as and for 
the purposes set forth. 

30,481.— Frederick Kettler, of Milwukie, Wis., foran 
Improved Rotary Engine: 
I claim a rotary engine constructed and operating substantially as 
described. 

30,482 — F. L. Kidder, of Brooklyn, N. Y.. for an Im- 
provement in the Running Gear of Vehicles: 
I claim connecting the axle to the lower segment of the fifth wheel 
by the clip eyes, 2 2, and gudgeons, 1 1, for the purposes and as spe- 
cified. 

30,483. — David Landis, of Lancaster, Pa., for an Im- 
provement in Screens for Flour Bolts: 

I claim the rotating cylinder, D. and screen, E, the latter being 
placed within the former, and both arranged essentially as shown, 
and in such relation with the bolt to operate as and for the purpose 
Bet forth. 

[The object of this invention is to separate bags from meal before 
the latter enters the bolt and thereby prevent the destruction of the 
bolting cloth, the bags soon destroying the cloth after entering the 
bolt.] 

30,484. — W. J. Lane, of Chappaqua, N. Y., for an Im- 
provement in Lifting Jacks: 

I claim the employmcntor use of the plate or clamp, E, lever, D. 
arm, (J, and bar, I 11 , applied to a stock or upright. A, and all arranged 
essentially as and for the purpose set forth. 

[This invention consists in the employment of a sliding clamp at- 
tached to a lever having a movable fulcrum and fitted in a suitable 
stock, in connection with a slide bar which passes through the clamp 
and has Its lower end fitted in the stock ; all the j»irts being so ar- 
ranged that a very simple and efficient portable jack is obtained, and 
one that may be easily manipulated and applied to its work.] 

30,485.— J. F. Letellier, of Grand Rapids, Mich., for 
an Improvement in Steam Valves: 
I claim the shell as constructed, and in combination therewith the 
throttle valve, C, and governor valve, B, all arranged substantially 
as and for the purposes set forth and described. 

30,486. — Sylvester Marsh, of Roxbury, Mass., for an 
Improvement in Grain Bins: 
I claim the arrangement in grain bins of suitable form and other- 
wise ordinary construction, of a series of perforated tubes open at 
both ends secured to and inserted in corresponding holes in the bot- 
tom of said bins, so that the external air may penetrate and pervade 
the whole mas* or bodyof grain, substantially in the manner and 
for the purposes set forth. 

30,487. — Wallace Lyon, of Deep River, Conn., for an 
Improved Bit Stock: 

I claim the arrangement of the permanent and shifting gearing, 
f h i j k, placed respectively on the shafts, OEF, and within the 
stock, A, substantially as and for the purpose Bet forth. 

[This invention relates to an improved bit stock of that class in 
which the bit is rotated through the medium of gearing. The object 
of the invention is to obtain a bit stock which will admit of the bit 
being rotated with varying degrees of speed under the same speed 
of the crank or driving shaft, thereby enabling the implement to be 
adapted to different kinds of work, and rendering one and the same 
implement capable of a more general adaptation than usual. 
30,488. — James Macdonough, of New York City, for 
a Style of Engraving Bank Notes, &c. Ante-dated 
April 23, 1860: 

I claim as a new art in bank note, bond, and other docurrent en- 
graving, the combined use in repetition of the value or dei omina- 
tion, and of the configuration, substantially as and for the purpose 
described. 

And I also claim the combined use in repetition of the value or de- 
nomination of the bank note or other document, the name i r title of 
the person, corporation, or institution, and the configuration of gee* 
metrical, cycloid al, waved line or rosette work, substantially as de- 
scribed and set forth. 

30,489. — Daniel Lombard, of Boston, Mass., for an 
Improvement in Rice Hulling Machines: 
I claim the arrangement of a wire studded belt passing over 
drums and between serrated metallic plates or their equivalents, 
and the back, m, and supported on the ledges Becured to 1— all ope- 
ating together PubatantifUiy as and for the purpose described. 

30,490. — John McArthur, of Aurora, III., for an Im- 
proved Method of Elevating Water from Wells, &c. : 
I claim the swinging and balanced spout. I, in combination with 
the two stationary spouts, G C, inthe curb, B, and tl« shaft, }\ pro- 
vided with the pulleys or wlieels, K E, over which the bucket 
chains, F F, pass, the arms, H H, of the spout,!, being placed on 
the shaft, D, and all arranged essentially as and for the purpose set 
forth. 

[The object of this invention is to obtain a simple device for draw- 
ing water from wells, designed for domestic use, and to facilitate 
ithe work bo that females and children may draw the water without 
the least difficulty.;) 
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30,491. — J. B. Mohler, of Pekin, 111., for an Improve- 
ment in Grain Weighing Machines: 

I claim the arrangement of the pivoted rlmmboidal and divided 
receiving box* F, cum, II, lever, I and rod, J, with the scale beam, 
B, rods, C D, shaft, E, ratchet wheel, K, index, L, aud plate, M, as 
and for the purposes set forth and described. 

[Tfte object of this invention is to obtain by a simple arrangement 
of means a device which will receive a continuous flow of grain from 
a hopper, weigh and register the grain and discharge it into any pro- 
per receptacle ; the whole device working automatically, the gravity 
of the grain being the only motor.] 

30,492. — F. Moore, of Panola, Miss., for an Improved 
Fan Ventilating Bedstead: 

I cl'iim the itrrAngeinniit of the pendulum fiin, K K, rod, L, gear- 
ing, G h F, and arms, b, and cords, a, with the bar, D, l>ed frame, 
B, and bedstead, A, as and for the purposes shown and described. 

[This invention is an improvement in bedsteads, whereby a fan is 
kept in motion for any desirable length of time, so as to fan the 
sleeper andkeep flies and mosquitos away. It consists in hanging a 
movable frame in such relation to a train of wheelwork and fan that 
when the parts are wound up, the weight of a person will cause the 
fan to vibrate as long aa the parts remain wound up.} 
30,493. — Murdoch Murchison, of Denmark, Tenn., for 
an Improvement in Cotton Presses: 

I claim to*i arrangement of n horizontal and tilting press box, b, 
with a ho--l7. > it il follower, H, levers, M, tackles, d, and windlass, 
E, when constructed and arranged substantially in the manner and 
for the purpose described. 

I also claim hinging the cotton box, B, by its trunnions in the 
horizontal slot-i, h, of the frame, so that the press box, when in its 
horizontal position, can be moved longitudinally towards the resist- 
ing gill, and thus relieve said trunnions from all strain while the 
cotton is pressed, substantially in the manner described. 

30,494. — F. D. Newbury, of Albany, N. Y., for an Im- 
provement in Revolving Fire-arms: 

I claim, first. The cocking notch Iring at the base of the hook or 
claw of the hammer, as described, in combination with the shoulder, 
y, of the pawl, P. 

Second, Tlie spring, v, so arranged as by one operation to regu- 
late the pawl, F, and at the same time act as a spring upon the trig- 
ger. 

Third, Ratchet pawl. K, pivoted to the trigger, fitted and formed 
to act as a pawl and bolt, in combination with the holes, j j, in plate, 
D. 

30,495 — W. H. Oakes, of New York City, for an Im- 
provement in Plate Printing: 

I claim printing from engraved plates by having the sunken por- 
tions thereof, which form the design, to be printed, charged or filled 
with fluid ink from below the plate, the ink being forced up through 
perforations in the plate against the paper or substance to receive the 
Impression, while said paper or other substance is pressed upon or 
against the plate. 

Second, The arrangement of the ink reservoirs, J K, with the 
pip??, I H. tubes, T G, pump, M, and grooves, a* j, in the block, F, 
and bed, U. in connection with the perforated plate, V, substantially 
as and fur the purpose set forth. 

30,49G.— Adam Oot, of Minetto, N. Y., for an Im- 
provement in Car Couplings: 
I claim the combination of the peculiarly constructed draw head, 
A B a b c, with the peculiarly constructed gravitating lever hook, <J 
m f g, in the manner and for the purpose described, 

30,497.— N. A. Patterson, of Kingston, Tenn., for an 
Improvement in Cotton Gins: 
I claim the combination, with the combined fan and brush cylin- 
der, C, of the rollers, B, when the above parts ore arranged to oper- 
ate together in the manner and for ihd purpose shown and described. 

30,493.— G* P- Plant and Julius Raith, of St. Louis, 
Mo., for an Improvement in Ventilating Mill 

Stones: 

We claim the arrangement together, as shown and described, of 
the sucking and drawing fan, B, settling room, J, hung with cloths, 
K, dust tube, G, curb, A, tube, F. atone, E, spout, H, and clapper, I, 
so that a current of air will be drawn down the eye of the stone 
through the furrows to ventilate the stone, and bo that the dust will, 
at the same time, b a . drawn up away from the stones and driven into 
the settling room, J, where it will be received by the cloths, K, all 
as set forth. 

[This invention consists in producing within the curb of the stone 
a partial vacuum by means of £a fan, and thereby causing a current 
to pass down through the eye of the stone and between the upperand 
lower stones.] 

30,499.— Miles Pratt, of Watertown, Mass., for an Im- 
provement in Cooking Stoves: 

I claim the employment of the independent return flue, G, in com- 
bination with the independent oven. B, when the whole is so con- 
structed and arranged that the products of combustion shall first 
piss entirely around the oven, in direct contact with it and surround- 
ing the return flue, G, and then through the said return flue, as spe- 
cified, for the purpose set forth. 

30,500. — A. Rmdel, of New York City, for an Im- 
provement in Presses: 

I claim the rack bar?, E E, provided with the racks, a a b, and 
actuiteil through the medium of the pinions, c c, in connection with 
thq cross-head, F, provided with the p.wls, j, and actuated through 
the medium of the eccentrics, m m, all being arranged essentially as 
and for the purpose set forth. 

[Th e object ot this invention is to obtain a press of simple and 
economical construction, which will admit, under the same applica- 
tion of power, of giving two different degrees of pressure, bo that the 
substance may be compressed expeditiously and in a proper manner, 
an excess of power being dispensed with for speed, and the latter 
dispensed with when power is required.] 

30,501.— M. E. Rudasill, or Shelby, N. C, for an Im- 
provement in Machines for Cutting Stalks, &c. : 

I claim the employment of the revolving reel composed of the 
rims or disks, H H, and knives, a a, in combination with the station- 
ary reel commsed of the rims, I I, and knives, c c c, the same being 
arranged and used substantially aa and for the purpose specified. 

30,502. — Philander Shaw, of Abington, Mass., for an 
Improved Boot-crimping Machine: 

I claim, in comb'-iation with the sliding block, E, and nippers, F, 
the eccentric arc, G, with its hand piece, k, ratchet wheel, H, and 
retaining pawl, n. the whole arranged and operating as described, for 
the purpose set forth. 

I also claim the employment of an index on the ratchet wheel, H, 
in combination with the stretching device, substantially as de- 
scribed, for the purpose set forth. 

30,503. — M. J. Shinn, nf Richmond, Tnd., for an Im- 
proved Apparatus for Detecting Fraud in Ballot 
Boxes: 

I claim, first. The " le-fcect-nr *' described, or any equivalent tor Mm 
samp, attached to a bnJM, box. to indicate and expose tampering- 
with the lock or cover of the samp. 

Sicnnd, I claim the device depcrih°d as a "resister" for f agistor- 
in? the number of v^tes ^lled, eonslptine nf ratchet wheel, R,index 
wheels, O inl P, si Me, IL rnckine shaft N. with arms, 11 11 and b, 
and thumb lever, H, together with: lock pin, M falling lever, k, 
Mtot&LXitaU arranged iUbitanUaflfai and ftr fh« purpose set 



30,504.— Abijah Smith, of Kingston, N. Y., for an Im- 
provement in Machines for Dressing Stone: 
I claim the combination of vibratory beams, A B C, connecting 
rods, cde. crank, K, of the shaft, W, lever, K, having the stay rods 
attached thereto, and the sernited iron tools and rubber*; these 
several* parts being constructed and arranged f or operation in the 
mauner described, for the purpose set forth. 

30,505.-1. A. Stafford, of Essex, N. Y., for an Im- 
proved Furniture Caster: 
I claim making a joint in the caster stirrup, so as to enable it to 
reverse its position and form an angle right or left, in the manner 
described and for the purposes specified. 

30,506.-1. A. Stafford, of Essex, N. Y., for an Im- 
provement in Machines for Elevating, Cleaning and 
Bagging Grain: 
I claim the peculiar construction and attachment of the elevating 
and screening mechanism as applied to a fanning mill, for the pur- 
pose of sacking grain, as Bet forth. 

30,507.— N. M. Stratton, of New York City, for an 
Improvement in Fences: 
I claim the construction of fence described, consisting of the rails, 
C C, and pickets, B B, united by means of hooks, A A, on the part 
and corresponding notches or slots in the other part, the hooks and 
recesses being adapted to fit together so that the parts are kept in 
their proper positions without any additional means, and so as 
to cause the pickets to stand erect when the line of the fence is in- 
clined, all substantially as set forth. 

30,508.— J. & Stuart and A. L, Corson, of Marble- 
head, Mass., foran Improved Machine for Dressing 
Boot and Shoe Heels: 

We claim the explained mode of applying the knife carrier, E, to 
the spring lever, I, viz.: by the pivot, i, and the arm, f, adjustable 
with respect to the lever and connected with the knife-carrier, sub- 
stantially as described. 

We also claim the combination and arrangement of the regulating 
lever, N, and screw, O, with the knife-carrier, E, its guide roller, 
M, aud pattern, r. 

We also claim the arrangement of the bearing faces of the heel- 
supporting jaws with respect to the plane of movement of the cutter 
in making the bevel of the sides of the heeL 

30,509.— A. E. Taylor, of Ogdcnsburgh, N. Y., foran 
Improved Bell Attachment: 
I claim the hammers, g, operating through the medium of the re- 
volving arbor, E, studded disk, F, lever, D, and the lever or levers, 
d, with the spring or springs, f and h ; the above parts being ar- 
ranged relatively with the bell, C, to operate as and for the purpose 
set forth. 

[This invention consists in arranging, with a stationary bell at- 
tached to a door or door-post, a striking mechanism, in such a way 
that, by rotating a crank in either direction, a hammer will be actu- 
ated and the bell struck. The invention is designed to supersede 
the employment or use of the ordinary knockers and, in many cases, 
the usual door bells which are actuated by pulls.] 

30,510.— J. D. Tracy, of Springfield, Mass., foran Im- 
proved Attachment for Bridle Bits: 

I claim the construction of the bit with the lower parts o f the cheek 
pieces, B B, made in loop form, and provided with muzzling rods, 
e e, so as to prevent the animal from biting, all as shown and de- 
scribed. 

[Horses, as is well known, frequently contract a habit of grasping 
with their teeth articles within their reach, and while biting hard 
upon them inflate themselves with wind. This habit is technically 
termed " cribbing," and is very injurious to the animal, rendering 
him exceedingly bard to keep, and eventually destroying utterly 
the style or general good appearance he may naturally have. The 
object of this invention is to prevent the practice of this habit while 
the animal 1b in harness, and to this end the cheek pieces of the bit 
are extended, so that they may project a trifle in front of the mouth 
of the animal and connect the ends of the cheek pieces by reeds so as 
to form a sort of muzzle, which, while effecting the desired result, 
will admit of the perfect free movement of the bit equally as well as 
if the invention was not applied to it.] 

30,511.— N. B. Webster and R. W. Young, of Ports- 
mouth, Va., for an Improvement in the Prevention 
of Incrustation of Steam Boilers: 
We claim connecting with the Interior of a steam boiler a metal 
electro- negative to the metal of the boiler, substantially as and for 
the purpose set forth. 

30,512.— J. B. Wheeler, of Chicaga, 111., for an Im- 
proved Machine for Drying and Cooling Grain: 

I claim, first, The arrangement of the inclined perforated bottom, 
C, and the hot air passages connecting the chamber above it with the 
air heating chamber, substantially as described. 

I also claim, in combination with the drying chamber, the external 
perforated trunk, G, and fan blower, D, for drawing the moistened 
and heated air from the grain and returning it to the heating cham- 
ber, whilst cooler air takes its place among the grains, substantially 
as described. 

30,513.— J. P. Wilson and F. V. Wilson, of Ilion, N. 
Y., for an Improved Revolving Spool Stand: 
We claim the described article of manufacture, constructed and 
arranged substantially in the manner and used for the purpose spe- 
cified. 

30,514.— G. G. Wolfe, of Troy, N. Y., for an Improve- 
ment in Cooking Stoves: 
I claim the combination and arrangement of the airheating cham- 
ber, G, hot air passage. H, opening, J, flue space, K, opening or 
openings, L, and aperture or apertures, M, with the oven, A. fire- 
box, B, and smoke flues, C, along the top, back and bottom of the 
oven, substantially as shown and described. 

30,515.— R. B. Wright, of Norfolk, Va., for an Im- 
proved Ventilator for Railroad Cars : 

I claim, first. Hinging a dust and spark deflector between two car 
windows, so that it may be applied to either of the windows, accord- 
ing to the direction in which the car travels, as set forth. 

Second, A Y-shaped frame, C C', hineed at J, and provided with a 
sash, D. in the center of thn said V-shaped frame, in combination 
with a wine of wire gauze, H. hineed to the edee nf the sash, so ns 
to shut aerainst either of the arms, C or C of the V-shaped frame, 
substantially as and for the purposes set forth. 

30,516 A. T. Ballantine (nssignor to himself and T. 

O. Conkling). of New York City, for an Improved 
Box for Dropping Sugar: 

I claim, first. The combination with a suitable hopper. A, of a 
rotarv dropping wheel, C, spring, e. lever, D. pnll, e» and ratchet 
wheel, or their equivalents, arranged and operating as and for the 
purposes sec forth. 

Second, I claim thn vibrating wire frame, G, placed within the 
hopper. A, and operating ns and for the purposes set forth. 

[This invention consists in arranging at the bottom of a hopper of 
any desirable shape or capacity a discharging device, whereby a 
definite quantity of sugar will be discharged from the hopper by the 
movement of a lever suitably applied to the box. It further consists 
in the employment of a wire agitator, which Is operated by the 
dropping devtcf. pft as to keep the sugar loose In the hopper, and 
prevent it from ' t sing up the throat of, laid hopper,] 



30,51-7. — Edward Burke (assignor to himself and Abra- 
ham Sulger), of Philadelphia, Pa., for an Im- 
provement in Seats and Conches for Railroad Cars: 

I claim, firet. The described arrangement of the eliding board*, 
H and H', with their legB, a a, the hinged leaves, I, when the whole 
is combined with the bust', D, of a car Beat having the usual rever- 
sible back, G, as set forth, 

Second, I claim the platforms, J and K, guided and retained in 
position by the permanent rods, M and L, connected together bv the 
jointed rods. P, and to the roof by the jointed rods, N ; the whole 
arranged and operating as and lor the purpose specified. 

30,518.— George Fetter (assignor to S. Pancoast), of 
Philadelphia, Pa., for an Improvement in Sewing 
Machines: 

I claim, first. The combination of the hollow spindle, G. carrying; 
the hook, N, with the Matinnary shaft, I, tlie hollow di§k, J, and un- 
nuluar cup, L, and die coidal spool case, the whole being arranged and 
operating pubrtiintinlly as set forth and for the purpose specified. 

Second, I claim the guard, M, or its equivalent, carried by the 
hollow spindle, G, and arranged, in respect to the needle, x, and 
hook, N, as specified. 

30,519. — G. C. Gourlay (assignor to himself and An- 
drew Huntley), of New York City, for an Improve- 
ment in Port Lights for Vessels: 

I claim the construction of the face of the rim. A, with one or 
more annular grooves, e, as shown and described. 

[This invention consists in forming the case or rim of the upper 
port light with an annular groovdftr recess in its outer side, and in 
such relation with an annular groove or recess in the face side that 
a certain yielding capacity will be allowed the case or rim, and the 
latter made to fit snugly the side of the vessel, the seams in the 
outer side of the rim or case also serving as a packing receptacle.] 

30,520. — C. H. Griffin, of Lynn, Mass., assignor to 
W. D. Richards, of Boston, Mass., foran Improved 
Machine for Cutting Boot and Shoe Soles: 

I claim the combination of the traveling pressure bar, F, nnd 
block with ttie rotating die block, J, and dies, g, when such are held 
stationary during the operation of cutting, substantially as de- 
scribed. 

I also claim the stop bolt, K, as operated, and notched disk, Q, or 
their or cither of their equivalents, in combination with the rotary 
die block, J, for the purposes described. 

I also claim the described combination of the disk, 1, springcatch, 
o, and notched ring gear wheel, II, as operated, or their or either of 
their equivalents, with the rotary die block, J, and its pinions, R, 
and shaft, p, for the purpose set forth. 

And, lastly, I claim the gages, y, as arranged, constructed and 
operated, for the purpose described. 

30,521. — F. F. Myer (assignor to himself and Augustus 
Scheller), of New York City, for an Improvement 
in the Manufacture of Chloride of Lead: 
I claim the method, substantially as described, of treating sul- 
phate of lead with chloride of sodium, for the purpose set forth. 

30,522.— T. A. Morris (assignor to himself and F. R. 
Schettler), of Green Bay, Wis., for an Improve- 
ment in Crushing and Pulverizing Quartz: 
I claim, first. The rotating cylinder, E, provided with a bed or 
bottom formed of rocks, g. In connection with the drags, H, one or 
more, arranged substantially as and for the purposes set forth. 

Second, The combination of one nr more pairs nf crushing rollers* 
D B, with the rotating cylinder, £, and drags, H, one or more, ar- 
ranged for joint operation as and for the purpose specified. 

30,523.— J. J. Watson, of Buffalo, N. Y. f assignor to 

himself and Solon Dike, of Columbia, S. C, for 

an Improved Method of Adjusting the Rake of 

Reciprocating Saws: 

I claim the movable hend timber, M, to which the top of the saw 

is connected by means of the guide, O ; said timber being provided 

with tenons which pass through openings In the frame pieces, A A, 

and being adjusted by wedges or keys, substantially as and for the 

purpose specified. 

30,524.— R. H. Grate and C. C. Lloyd, of Philadel- 
phia, Pa., assignors to R. H. Gratz aforesaid, for 
an Improvement in Dry Gas Meters: 
T claim placing the inlet, A, nt the bottom of a dry gas meter, 

thereby producing simplicity in the attachment and permitting the 

liquid condensation to flow direct into the main, substantially as set 

forth. 

RE-ISSUES. 

Owen Dorsey, of Dorseyville, Md., for an Improve- 
ment in Harvester Rakes. Patented March 4, 
1856: 

I claim, first. In combination with a curved horizontal platform of 
a harvesting machine, a continuously revolving raking device, the 
rnkes of which rise And fall as they rotate, and, as they approach 
the front part of the platform, descend to the level of the latter and 
sweep over it, raking tlie cut grain therefrom, and then rise at the 
discharge end of the platform out of the way, and move toward the 
front end of the same to repeat the operation, substantially as de- 
scribed. 

Second, The construction of the raking device, ns shown nnd de- 
scribed, to wit: the rake arms, c c c c, each pair being slotted at 
their centers and pivoted on the rotating shaft, i, to admit of the 
rotating and undulating or rising and fulling movement of the 
rakes, substantially a? deFcrihed. * 

Third, In combination with the rake armF, c, the inclined cam 
wav or rail, f, the latter serving as a guide for the former, as speci- 
fied. 

[This invention consists in the use of a continually -revolving 
raking device, in connection with a horizontal curved platform* over 
which the rakes move, the raker being so operated that its rake or 
rakes descend as they approach the forward end of the platform 
and move back over it in a horizontal curved plane, sweeping tho 
cut grain therefrom, and rising after accomplishing their work, so 
as to pass in an elevated position out of the way and toward the 
forward end of the platform for a succeeding operation.] 

B. M. Nyce, of Kingston, Ind., for an Improved Re- 
fiigerator. Patented Nov. 2, 1858: 

I claim, first-t The insulated nnd cooled preserving chamber, J, 
provided with en atmospheric agitator, K, and absorbent, F, opera- 
ting substantially m nnd for the purposes srt forth. 

Second, The construction of the be/im, I\ having a mrtnllic up- 
per portion, x, nnd a water-collecting through, y, substantially as 
and for tb" purposes explained. 

Third, The Insulating cover. O, of the ice reservoir, arranged and 
applied substantially as and for the purposes set forth. 

Hiram Van Steenburph and Joel Ejmor (nfsipnors to 
themselves nnd Peter Bauihyte), of Catskill, N. 
Y., for an Improvement in Apparatuses for Hoist- 
ing and Storinp Ice. Patented Nov. 30, IP68: 
We elaim the method of transporting ice une inclined planes by 
carrvlns the ice up between parallel endless chains, hnvtaip bars ei- 
tpnded between said chains to hold the ice end to propel Il>e siime ; 
the planesbeihg pierced with openincB forthe passage of the ire to 
the successive stories of the ice houses, nnd the propelling bars 
helnc so arranged, that, the descending bnrs shall not interfere with 
th" free pspsnge nf ice 'through the openings in the planes. 

We also claim the Use of inclines! plnnes f?r electing ice i when each 
is provl dad with tke lire fcwiilUft tendlasi eaaluiy With fultabtt Wars 
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between them at proper distances apart to hold and prepel the Ice, 
when the plauee are provided with spaces whicli can be left .open 
when the ice is to be elevated to the night of those openings, re- 
spectively, and which can be successively closed when the ice is to 
elevated to a greater bight, substantially in the manner set forth. 

We further claim the use of the hatches described, to cloBe the 
openings in the plane, in order to permit the ice to pass beyond a 
lower to an upper story of an ice house, when used in combination 
with the two parallel endless chains, substantially as described and 
set forth. 



THE RISE AND PROGRESS OF INVENTIONS 




During the period of Fourteen Years which has 

elapsed since the business of procuring patents for inventors was 
commenced by Mcnn & Co., in connection with the publication of 
this paper, the numberof applications for patents in this country and 
abroad has yearly increased until the number of patents issued at 
the United States Patent Office last year (1859) amounted to 4,538 ; 
while the number granted in the year 1845— fourteen years ago- 
numbered 502— only about one-third as many as were granted to 
our own clients last year; there being patented, througli the Scien- 
tific American Patent Agency, 1,440 during the year 1859. The 
increasing activity among inventors has largely augmented the 
number of agencies for transacting such business. 

la this profession, the publishers of this paper have become iden- 
tified with the universal brotherhood of Inventors and Patentees at 
home and abroad, at the North and the South; and with the in- 
creased activity of these men of genius we have kept apace up to 
this time, when we find ourselves transacting a larger business in 
this profession than any other firm in the world. 

We may safely assert that no concern has the combined talent 
and facilities that we possess for preparing carefully and correctly 
applications for patents, and attending to all business pertaining 
thereto. 

FREE EXAMINATION OF INVENTIONS. 

Persons having conceived an idea which they think raaybepatent- 
able are advised to make a sketch or model of their invention, and 
submit to us, with a full description, for advice. The points of 
novelty are carefully examined, and a reply written corresponding 
with the facts, free of charge. Address MTJNN & CO., No. 37 Park- 
row, New York. 

PRELIMINARY EXAMINATIONS AT THE PATENT OFFICE. 

The advice we render gratuitously upon examining an invention 
does not extend to a search at the Patent Office, to see if a like inven- 
tion has been presented there, but is an opinion based upon what 
knowledge we may acquire of a similar invention from our long 
experience, and the records in our Home Office. But for a fee of 
$% accompanied with a model or drawing and description, we have 
a special search made at the United States Patent Office, and a 
report setting forth the prospects of obtaining a patent, (fee, made 
up and mailed to the inventor, with a pamphlet, giving instructions 
for further proceedings. These preliminary examinations are made 
through our Branch Office, comer of F and Seventh streets, Wash- 
ington, by experienced and competent persons. Over 1,500 of these 
examinations were made last year through this office, and as a mea- 
sure of prudence and economy, we usually advise inventors to have 
a preliminary examination made. Address MTJNN & CO., No. 37 
Park-row, New York. 

CAVEATS. 

Persons desiring to file a caveat can have the papers prepared on 
reasonable terms, by sending a sketch and description of the inven- 
tion. The government fee for a caveat is $30. A pamphletof advice 
regarding applications for patentB and caveats furnished gratis on 
application by mail. Address MUNN & CO., No. 37 Park-row, New 
York. 

HOW TO MAKE AN APPLICATION FOR A PATENT. 

Kvery applicant for a patent muBt furnish a model of his inven- 
tion, if susceptible of one ; or if the invention is a chemical produc- 
tion, he must furnish samples of the ingredients of which his compo- 
sition is composed for the Patent Office. These should be securely 
packed, the inventor's name marked on them, and sent, with the 
government fee, by express. .The express charges should be pre- 
paid. Small models, from a distance, can often be sent cheaper by 
mail. The safest way to remit money is by draft on New York, 
payable to Munn & Co. Persons who live in remote partB of the 
country can usually purchase drafts from their merchants on their 
New York correspondents ; but if not convenient to do so, there is 
but little risk in sending bank bills by mail, having the letter regis- 
tered by the postmaster. Address MUNN & CO., No. 37 Park-row- 
New York. 

REJECTED APPLICATIONS. 

We are prepared to undertake the investigation and prosecution of 
rejected cases, on reasonable terms. The close proximity of our 
Washington Agency to the Patent Office affords us rare opportuni- 
ties for the examination and comparison of references, models, draw- 
ings, documents, &c. Our success in the prosecution of rejected 
cases has been very great. The principal portion of our charge is 
generally left dependent upon the final result. 

All persons having rejected cases which they desire to have pros- 
ecuted are invited to correspond with us on the subject, giving a 
brief history of their case, enclosing the official letters, &c 

FOREIGN PATKNTS. 

Wo are very extensively engaged In the preparation and securing 
of pa'enta in the various European countries. For the transaction of 
this business we have offices at Nos. *»6 Chancery Lane, London ; 29 
Boulevard St. Martin, Paris; and 26 Rue des Eperonniers, Brussels. 
We think we can safely say that three-fourths of all the European 
patents secured to American citizens are procured through our 
Agency. 

Inventors will do well to brvr in mind that the English law does 
not limit the issue of patents to inventors. Any one can take out a 
patent there. 



Circulars of information concerning the proper course to be pur- 
sued in obtaining patents in foreign countries through our Agency 
the requirements of the different Patent Offices, <fcc., may be had 
gratis upon application at our prinoii>a,l office, No. 37 Park-row, New 
York, or either of our branch offices. 

CAUTION TO INVENTORS. 

Messrs. MUNN & CO. wish it to be distinctly understood that they 
neither buy nor sell patents. They regard it as inconsistent with a 
proper management of the interests and claims of inventors, to parti- 
cipate in the least apparent speculation in the rights of patentees. 
They would also advise patentees to be extremely cautious into whose 
hands they entrust the power to dispose of their inventions. Nearly 
fifteen years 1 observation has convinced us that the selling of pat- 
ents cannot be conducted by the same parties who solicit them for 
others, without causing distrust. 

BUSINESS CONDUCTED CONFIDENTIALLY. 

We would inform inventors that their communications are treated 
with the utmost confidence, and that the secrets of inventors confided 
to us are never divulged, without an order from the inventor or his 
acknowledged representative. 

TESTIMONIALS. 

The annexed letters, from the last three Commissioners of Patents, 
we commend to the perusal of all persons interested in obtaining 
Patents :— 

Messrs. Mcnn & Co.:— I take pleasure in stating that while I held 
the office of Commissioner of Patents, mobe than one-poubth op all 

THB BD8INEB8 OF THE OFFICE GAME THBOUGH TOUB HANDS. I have no 

doubt that the public confidence thus indicated has been fully de- 
served as I have always observed, in all your intercourse with the 
Office, a marked degree of promptness, skill and fidelity to the inter- 
ests or your employers. Yours, very truly, 

CHAS. MASON. 

Immediately after the appointment of Mr. Holt to the office of 
Postmaster-General of the United States, he addressed to us the 
subjoined very gratifying testimonial:— 

Messrs. Mcnn & Co.:— It affords me much pleasure to bear testi- 
mony to the able and efficient manner in which you have discharged 
your dutieB of Solicitors of PatentB while I had the honor of holding 
the office of Commissioner. Your business was very large, and you 
sustained (and, I doubt not, justly deserved) the reputation of en- 
ergy, marked ability and un com promising fidelityin performing your 
professional engagements. Very respectfully, 

Your obedient servant, J. HOLT. 

Messrs. Mcnn & Co.:— Gentlemen : It gives me much pleasure to 
Bay that, during the time of ray holding the office of Commissioner 
of Patents, a very large proportion of the business of inventors be- 
fore the Patent Office was transacted through your agency, and that 
I have ever found you faithful and devoted to the interests of your 
clients, as well as eminently qualified to perform the duties of Patent 
Attorneys with skill and accuracy. Very respectfully, 

Your obedient servant, WM. D. BISHOP. 







Correspondents sending communications for publica- 
tion in our columns are requested to avoid writing on both sides of 
a sheet of paper. This fault, though common to persons unaccus- 
tomed to writing for the press, gives great trouble to the printer 
(especially in long articles), and, when combined with illegibility of 
handwriting, often causes interesting contributions to be regret- 
fully consigned to our waste-paper basket. 

W. A., of Ohio. — If your statement is true we think 

your experiments well worth continuing. 

T. B., of Ind, — The making of gas from wood is not 
new, neither is it an old rejected idea. Gas can be made from 
wood as well as from coal, the desirableness of either material de- 
pending on its price at the place of manufacture. 

G. R. S., of Wis. — You doubt whether a rain gage 
with a horizontal mouth indicates correctly the fall of rain when 
the wind Hows, so as to cause the rain to descend at an inclined 
angle. Supposing the ground was all covered with these gages, 
would they not catch all the rain, and would not each one catch its 
proper proportion ? 

H. B. M., of Conn. — There is no doubt that scale will 
be occasionally detached from steam boilers, either by the rusting 
of the iron or by its sudden expansion when quickly heated. But 
the former process is certain, and the latter very apt to injure the 
boiler. 

P. H. W., of N. Y. — Your soil pulverizer appears to 
contain novelty sufficient to entitle you to a patent. If you wish 
to employ our agency in procuring the patent, please to send us a 
small model and the patent fee, $30. 

G. R. D., of N. J. — We should think, judging from the 
description, that your machine for forming fur hat bodies contained 
patentable novelty, but we fear that you have forfeited your light 
to obtain a valid patent by allowing your invention to be used 
publicly for more than two years. If the purchase, sale or prior 
use has been for more than two years, you could not obtain a valid 
patent for it. Inventors are oftentimes careless about this matter, 
and when too late, begin to stir about to secure their inventions 
by patent. 

C. W. G., of N. Y. — The statements which have been 
made to you respecting the Canadian Patent Law are erroneous- 
and your adviser must have been wholly ignorant of the subject! 
We have examined the law carefully, and unless you area resi- 
dent subject and the inventor of the device for which you desire 
to procure a patent you cannot obtain the grant. You could not 
obtain a valid patent except by special act of Parliament. This 
system is more odioustowards foreigners than ours, and we would 
gladly see It speedily repealed. 

D. O. W., of Va. — We would not advise you to make 
application for a patent on your tobacco press. The nature of the 
invention is the same as many other presses, models of which are 
now in the Patent Office. We have sent you by mail a pamphlet 
of hints to inventors; also a circular about foreign patents. Wc 
advise you not to bother your head about a flying machine. Your 
ideas on the subject are crude and erroneous. 

R. M. S. t of N. C — Your mathematical problem is 
easily solved by plane trigonometry and algebra* 



L. C. H., of Ohio. — You had better send us a model 
and description of your machine for dressing cut, sawed and rived 
staves. We believe a patent may be obtained for it. 

W. C, of Pa. — You cannot obtain a patent for an end- 
less chain-cutting mowing machine It is already patented. 
Your caloric engine is not like Ericsson's. We do not think it will 
work as you suggest. 

C. McF., of Fla. — Articles of brass and copper are sil- 
vered in a solution of cyanide of silver, connected with a galvanic 
battery. Iron and steel articles can also be silvered by giving 
them a coatof tin first, then placingthem in the cyanide solution 
connected with the battery. 

W. S. L. T of 111. — Considerable leather is now made 
without the use of bark by substituting catchecu, a tanning sub- 
stance obtained from the East Indies. It comes in the form of 
irregular blocks, about a cubic foot in size; it has a crystalline 
appearance like brown resin, is soluble in hot water, and is applied 
in vats like the extract of hemlock bark. Messrs. Robinson and 
Eggleston, of Waukesha, Wis., have obtained a patent for a good 
method of tanning with catchecu. 

J. A. A., of Miss. — The sketch which you have sent re- 
presents a ring, on which is mounted eleven permanent magnets 
that are made to revolve under a single helix connected with an 
electro-magnet. You inquire whether a current of electricity thin 
generated is sufficient to operate a telegraph. We think it is not. 
You will find an improved arrangement of such a machine illus- 
trated on another page. Several years ago a magneto-electric ma- 
chine was employed for a short period to work a line of telegraph 
in France, but it was given up for the old battery. The fault may 
have been in the machine, not the principle of action. 

T. D., of Pa. — The American Institute did not hold a 
mechanical fair this Fall. n '\e managers, from motives of pru- 
dence, thought best to defer a mechanical exhibition, and in its 
stead had a show of flowers. We arenot advised whether it intends 
to become a horticultural society in future or not. 

P. P., of Ind. — You will find an illustration and de- 
scription of Fawke's steam plow on page 161, Vol. I. (new series). 
of the Scientific Amkeioan. We can furnish you with a bound 
volume for $1 50. There remains yet much to be done to adapt 
the steam plow to the use of farmers. Large farmers can employ 
a portable steam engine for many purposes. Now, what is wanted 
is to adapt it to the plow, and make it efficient and economical. 

B. E. A., of Ohio. — We are decidedly of the opinion 
that your alleged improvement in coal oil retorts is new, nnd that a 
patent can be obtained for it. We cannot proceed without a model. 
Petroleum is ssed as a solvent of sulphur, phosphorus, resin, <tc. 

H. H., of Mass. — Your communication is altogether too 
long for our columns. You can clearly state the whole matter in a 
single page. Then, why use so rauny unnecessary words ? 



MONEY RECEIVED 
At the Scientific American Office on account of Patent 
Office business, for the week ending Saturday, Oct. 27, I860:— 

R. F. H. H.,of N. J., $100; S. M. F.. of Conn., $250; G.P.H., of 
N. Y., $32; E. P., of Mass., $28; G P. K.. of Mo„ $30 ; S. M., of 
N. Y., $30 ; B. D.,of N. Y., $250 ; II. U. W., of Conn., $30 ; A. M., 
of N. Y., $30 ; J. G., of Pa., $25 ; S. L. W., of N. C, $25 ; S. F. II., 
of III., $50 ; W. S., of Pa., $30 ; S. & C, of Ohio, $30 ; M. L. P., of 
Texas, $50 ; L. A. G., of N. Y., $30 ; L. F. F., of N. Y., $55 ; W. II. 
W., of N. Y., $ 30; II. b:'T., of Wig., $2f> ; N. & H., of Pa., $25 ; J. 
O., of Pa., $17; J. L., of'N. Y., $30 ; S. S. & T., of Pa., $30; D. T., 
of Mits?., $100; H. N.,of N. Y., $33; J. M. R.,of Ky., $30 ; J. W. 
L., of R. I., $10 ; V. & K., of N. Y., $30 ; G. & G., of N. Y., $30 ; 
W. & G., of Va., $12 ; W. 4: W., of Aln., $10 ; J. L. F., of Iowa, $5o . 
F. B. P., of Mo., $40 ; B. & M., of III., $30 ; L. 4 K., ef III., $20: g! 
U., of N. C, $5&; C. G. S., of MaBB., $25 ; C. T. W. S., of Fla., $25; 
N. & McC. o f N . Y., $20 ; J. A . G., of Mass., $25 ; J. A. C. , o f Ohio, 
$50 ; L. F. M., of N. Y., $15 ; J. A. A., of Mass., $25 ; P. C, of N. 
Y., $40 ; W. H. S„ of Conn., $30 ; J. M. S., of Ind., $25 ; J. L. V-\, 
of Ohio, $30 ; J. E. G., of III., $50 ; W. S., of Mass., $30 ; A. & J., 
of Tenn., $30; J. M. A., of La., $30; A. M., of N. Y., $10; B. D. 
T„ of N. Y., $30; J. B., of N. Y., $25. 

Specifications, drawings and models belonging to par- 
ties with the following initials have been forwarded to the Patent 
Office during the week ending Saturday, Oct. 27, 1860 :— 

G.U., ofN. C; B. M., of N. Y.; H. B. T„ of Wis.; J. A. G., of 
Mass.; W. W. G., of Miss.; W. H. N., of Conn.; L. F. F., of N. Y.; 
P. H. S„ of Cal.; S. L. W., of N. C; G. P. H., of N. Y.; N. & H.. of 
Pa.; C. T. W. S., of Fla.; J. B. C, of Ohio ; J. O., of Pa.; S. La F., 
of Ohio; L. F. M., of N. Y.; W. C. W., of N. Y.; S. F. H., or Mich. 
{2 cases) : J. W. G., of Pa.: A. L. P., of Paris; II. G., of 111.; ,7. B., 
of N. Y.; J. G., of Miss.; C. G. S., of Mass.; J. M. S., of Ind.; W. & 
G., of Va.; L. J., of N. H. 

m .»n— - 

USEFUL HINTS TO OUR READERS. 

Back Numbers and Volumes of the Scientific 
American.— New subscribers to the Scientific American can be 
furnished with the back numbers of this volume by signifying 
their wish to receive them, otherwise their paper will be sent from 
the date of receiving the subscription. Vols. I. and II. (bound or 
unbound) may be had at this office and from all periodical dealers. 
Price, bound, $1 50 per volume ; by mail, $2, which includes post- 
age. Price in sheets, $1. Every mechanic, inventor, or artiBaa 
in the United States should have a complete set of this publieatisa 
forreference. Subscribers should not fail to preserve their num- 
bers for binding. 

Subscribers to the Scientific American who fail to 
get their papers regularly will oblige the publishers by stating their 
complaintsin writing. Thosewho may have missed certain num- 
bers can have them supplied by addressing a note to the office of 
publication. 

Give Intelligible Directions. — We often receive let- 
ters with money inclosed, requesting the paper sent for the amount 
of the enclosure, but no name of State given, and often with the 
name of the Post-office also omitted. Persons should be careful to 
write their names plainly when they address publishers, and to 
name the Post-office at which they wish to receive their paper, and 
the State in which the Post-office is located. 
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A CHANCE FOR A GOOD BUSINESS MAN.— 
The advertiser lias just purchased the business, good-will, &c., 
&c., of a large Commission aud Machinery Business, well located 
in the State of New York, enjoying the patronage of several large 
railroad companies. He wishes a partner, with not less than $5,uuo 
cash capital, who must be acquainted with the business, of thoroughly 
e'H-rect habits, and able to influence orders and consignments. 
None others will be treated with. Address, with name aud refer- 
ence, which will be confidential, T. I. F., Post Office Box No. 1,511, 
Baltimore, Md. 18 2* 

HOWARD ASSOCIATION, PHILADELPHIA, 
Pa. —A benevolent Institution, established by special endow- 
ment for the relief of the Sick and Distressed, afflicted with Viru- 
lent and Epidemic Diseases ; open to patients in all parts of the 
United States. Valuable reports on diseases of a virulent character, 
and on the new remedies employed in the Dispensary, sent to the 
afflicted, by mull, free of charge. Address Dr. J. SKILLIN 
HouGHTON, Acting Surgeon Howard Association, No. 2 South 
Ninth-street, Philadelphia, Pa. 1*> 2* 



A GOOD CHANCE FOR MANUFACTURING.— 
The subscribers have for sale a very valuable property, com- 
prising about 13 acres, suitable for Cotton, Paper or any other manu- 
facturing purposes. There are severallarge springs of pure Water on 
the premises. The Building is four stories high, 50x100 feet; the 
basement walls are 2M feet tldck ; the whole building is put up in 
the mor't substantial manner. In addition thereto, is an octagon 
Wheel-house, two stories high, 34x36 feet, containing a large iron 
overshot Water Wheel, built by Barton, of Troy. Attached to the 
property are 11 good Dwellings and a Store. The situation of this 
property is unsurpassed for any manufacturing purposes in the 
State, and is within fifteen minutes' ride of the Hudson river and 
one mile of the New York and Erie Branch Railroad. If not sold 
by the first of January, it will be to rent. This property is now in 
complete order, and ready for operation. For further particulars, 
Inquire of the subscribers, at Cornwall, Orange county, N. Y. 
IS 5*eow ORB & CO. 



FOR THE DEAF— FOR THE DEAF.— ARTIFI- 
cial ears ; entirely concealed, Call at, or address, 1IASLAM 
BROS., No. 420 Broadway, New York, for a descriptive and illustra- 
ted circular. 19 2* 

BROWN & GARRISON'S AGENCY FOR THE 
sale of patent rights and all labor-saving articles, at No. V2i> 
Iiaudolph-sfcreet (Post-office box No. 1,219), Chicago, 111. 1* 

TO CANDLE AND SOAP MANUFACTURERS. 
Processes, with drawings, to manufacture candles of every 
description— common, paraffine, adamantine, French ; processes to 
bleach palm oil, and make candles of it; receipts for every kind of 
soaps— hard, soft, tallow, palm, fancy; essavs of soaps and greases. 
Address Professor H. DUSSAUCE, New Lebanon, N. Y. 1* 



WANTED— AGENTS TO SELL TERRITORIAL 
rights of the greatest improvement known. Address, for 
further particulars, S. J. HOMAN, Walden, Orange county, N. Y. 

FOR SALE— THREE PIN MACHINES (FOW- 
ler'h pattern) for making solid head pins— makes Nos. 3, 4 and 
5 pins ; all new and in good order. Also, one sticker to stick the 
pins in the piper. Also, one hair-pin machine, capable of making 
100 perfect hair-pins per minute ; wire straighteuers ; all the fixtures 
complete for starting the business. For further particulars address 
E. IVIXS, corner of Fifth-street and Columbia-avenue, Philadel- 
phia, Pa. 19 4* 

KClfk AGENTS WANTED— TO ENGAGE IN AN 
*J1 f\J honorable business which pays from $3 to $7 per day. 
For particulars, address M. MJSANBORN, Brasher Falls, N. Y. 
19 2* 



rfh 1 f\f\ PER MONTH MADE BY ANY AC- 
*JP JLvJVF tive person, with the cheapest and best Stencil Tools 
in the market. Before purchasing elsewhere, be sure to send for 
mv latest circular and samples, which are free. Address D. L MIL- 
LIKEN, Brandon, Vt. 18 2* 

LABORATORY OF CHEMISTRY.— CONSULTA- 
tions and advices on chemistry applied to arts and manufac- 
tures, agriculture, metallurgy, raining surveys. Information on 
chemical fabrications, with drawings, such as colors, varnishes, coal 
oils, paper, gas, candles, soaps, dyeing, animal black, manures, acids, 
alkalies, salts, india-rubber, gutta-percha, &c. Address Professor 
H. DUSSAUCE, chemist (from the Conservatoire Imperial of Arts 
and Manufactures, Paris), New Labanon, N. Y. I* 



SOMETHING NEW.— JUST OUT, GENTLE- 
mens' Water-proof Cloth Coats, Sporting Coats and Leggings, 
and a variety of new styles of Water-proof Clothing, from the new 
factory of the N. Kayward Company. For sale by the New York 
agent, at No. 181 Broadway. [18tf] SAM. C. BISHOP- 



GET THE BEST.— LAPHAM'S STEAM TRAP 
keeps up the pressure full heat and saves fuel ; works under 
all decrees of pressure. Will be sent to responsible parties on trial. 
For circular or Traps, address C. A. DURGTN, No. 335 Broadway, 
New York. 18 2* 



A MACHINIST AND DRAUGHTSMAN, AC- 
customed to the mana snment of a Machine Shop, wants a situ- 
ation. Address A., care of T. D. Stetson, No. S Trvon-row, New 
York. 18 2* 



HOUSEHOLD ARTICLE FOR EVERYDAY 
use— Patent for sale.— A self-soaping Scrubbing Bath or 
Nail Brush. Cm begot up cheap; an excellent opportunity to 
make money. Patent granted May 22, 18*30. Address WM. TUSCH, 
Box No. 77S New York Post Office. 18 



NEW AND PERFECT BARREL MACHINERY, 
consisting of a Head-turner, Stave-dresser, Jointer and Crozer, 
anil especially adapted to rice tierces, sugar and molasses hogsheads, 
and to tight or slack work of every description. They are at once 
the simolest. cheapest and most efficient Machines made. Liberal 
terms offered to agents and others to sell Machines and Rights. For 
full descriptive circulars, address C. B. HUTCHINSON, Auburn, 
N. Y. 18 4c 

CHARLES A. SEELY, CHEMIST, NO. 424 
Broadway, New York.— Analyses of ores, minerals, articles 
of commerce, <fec. Advice and instruction in chemical processes 
generally; advice on chemical patents. 1* 

FOR SALE— JOHNSON'S PATENT FOR AN 
improved steam generator and superheater , warranted not to 
consume moro, than one nnuml of coal per horse-power per hour. 
Address JOHN JOHNSON, Box 313, Biddeford, Maine. 17 6" 

THE TINMANS' MANUAL AND BUILDERS' 
AND MECHANICS' HANDBOOK.-This work contains 204 
pases, 50 diagrams and patterns, and several hundred rules, tables 
an'l receipts for tinmen, builders and mechanics. Just published. 
Price $1. Single copies sent bvraail. postage paid, on receipt of 
price. Sold by agenta. Address I. R. BUTTS $ CO., Boston, Mass. 
US' 



PORTER'S IMPROVED GOVERNOR. 
The reputation of these governors is well established. Par- 
ties troubled with unsteady power may send for them in entire con- 
fidence. They never fail 

The numerous valves in use are all equally good, if well made; 
the form of the opening is immaterial. The governors are warranted 
to work perfectly with any and all valves, which move freely and 
close tolerably tight. 

A style is made expressly adapted to waterwheels, to which they 
will give a perfectly uniform motion, under any variation of resist- 
ance. 

I have Long done with troubling ray customers for certificates ; but 
am able to refer to a large number of parties now using this gover- 
nor In a majority of the States of the Union. 

I will send a governor to auy responsible party for trial. Ifit does 
not operate perfectly it may be returned. 

A liberal discount to the trade, whose orders will always be 
promptly filled. 

CHARLES T. PORTER, 
No. 235 West Thirteenth-street, corner of Ninth-avenue, 

14 tf New York City. 

FOR SALE.— AN 8-HORSE (MONTGOMERY 
patent) Boiler; all in perfect order except the tubes; will be 
fold or traded for machinery or hardware, at $75— cost new, $750. 
Address Post Office box No. 187, Harrisburg, Pa. 18 3* 



JLLUSTRATED CATALOGUE OF RULING 
Fens and Bookbinders' Machinery ; new and splendid edition. 
Those in the trade wishtng it, will apply to W. O. HICKOK, Har- 
risburg, Pa. 18 2* 

THE WEAVER'S GUIDE.— TWO HUNDRED 
samples of different kinds of weaving, from 2 harness upwards 
to 16, with drafts and explanations. Price $5 per copy. Address 
for particulars or copies, E. KELLERMANN, Moosup, Conn. 17 4* 



SWISS MATHEMATICAL DRAWING INSTRU- 
ments of the finest finish, in large quantities, constantly on 
hand, for sale hy JAMES W. QUEEN & CO., No. 924 Chestnut- 
street, Philadelphia. N. B.— An illustrated sheet of the instruments 
in full size, with priced list, sent by mail free on application. 17 5* 



5f\f\f\ AGENTS WANTED— TO SELL FIVE 
• Vfvf \J new inventions— one verv recent, and of great value 
to families. All pay great profits to agents. Send four etamps and 
get 8U pages particulars. EPHRA1M BROWN, Lowell, Mass. 

17 13* 

THE BL ANDY PORTABLE STEAM SAW MILL, 
after a fierce contest w ith numerous competitors, hav ing more 
powerful machinery* was awarded the first premium at the United 
States Fair, at Cincinnati, Ohio, I860, as the smoothest working, 
easiest handled and fastest cutting mill. We cut, in the presence of 
the awarding committee and thousands of spectators, 675^" feet first- 
class inch lumber, out of two logs, in 8 mi nutes 15 seconds. AH the 
machinery worked by two hands. Also the first premiums at Ohio 
State Fairs for 1857, 1858 and 1859, and is the national premium and 
champion mill. The Blandy Patented Portable Steam Engine was 
described and illustrated on page 273, Vol. II. (new series), of the 
Scientific American. Send for circulars. 
17 4c H. & F. BLANDY, Zanesville Ohio, 



EG- KELLEY, SOLE AGENT FOR THE CITY 
• of New York for the sale of the Oil manufactured by the Pat- 
ent Paraffine Lubricating Oil Company, whose oils are manufac- 
tured by his newly-discovered process, whicn gives them the proper- 
ties of pure SPERM OIL. E. a. Kelley'G Patent Triple-refined 
Paraffine Lubricating Oil, for cotton spindles and all kinds of fine 
machinery (No. 1), $1 per gallon ; do., for heavy machinery (No. 2), 
75 cents. E. G. Kelley's White Chemical Oil for engines (No. 1), 
65 cents per gallon; do., for heavy machinery (No. 2), 45 cents. E. 
G. Kelley's Patent Triple-refined Illuminating Oil, supeiior to any 
in the market (No, 1), 75 cents per gallon; do., common Illumina- 
ting Oil (No. 2), 65 cents. Sperm, Lard, Whale and Fish Oil, of 
tested and Warranted quality, furnished at from 5c.tol8c. per gallon 
below the usual market price. Office for the sale of the Oil, No. 116 
John-street, New York. Agents wanted for towns and cities. 
1 E. G. KELLEY, Manufacturing and Analytical Chemist. 



BOILER PLATE PUNCHES.— RUST'S PATENT, 
manufactured and sold by the proprietor of the patent, S. C, 
HILLS, No. 12 Platt-street, New York. Price $150. 1 em 



[NVENTORS' MODELS MADE BY P. L. SLAY- 
TON, corner of White and Center-streets, New York. 18 3* 



STEVENSON'S JONVAL TURBINE WATER 
WHEELS, which gave a useful effect of .9077 per cent of the 
power employed at the late trial of water wheels at the Fairmount 
Works, Philadelphia, March 9, 1860, are manufactured Bolely by J. 
E. STEVENSON, Novelty Iron-works, New York. 16 4* 



SAVE YOUR STEAM.— HOARD & WIGGIN'S 
Improved Steam Trap Valve, for relieving steam pipes, cylin- 
ders, (fee, of condensed water. By its use the boiler pressure is kept 
up, the full heat maintained, and a large saving in fuel made. 
Several thousand of these trap valves are in successful use, and we 
offer them with entire confidence that they will accomplish all that 
we claim for them. For an illustrated circular of the machines, ad- 
dress- J. W. HOARD, 
14 15* GEO. B. WIGGIN. 



Providence, R.I. 



MACHINISTS* TOOLS FOR SALE.— TWO 
double-geared screw-cutting slide lathes, swinging from 20 
to 24 inches and shears 12 to 16 feet long; one double-geared slide 
lathe, 4 feet diameter and 20 feet in length ; four planing machines, 
various sizes; three card wheel boring machines, three card axle 
lathes, three shop cranes, &c, (fee. All second hand ; in good order. 
Apply toCHAS. W. COPELAND, No. 122 Broadway, New York. 
14 8 



CHESTER GUILD & SONS, MANUFACTURERS 
of BELTING LEATHER, 16 Blackstone-street, Boston, Mass. 
14 13* 



BACK NUMBERS AND BOUND VOLUMES OF 
the NEW RERTKS of the SCIENTIFIC AMERICAN can 
always be had of A. WINCH, No. 320 Chestnut-street, Philadelphia, 
Pa. 11 12* 

GALVANIZED IRON PIPE— CHEAPER AND 
better than lead for water. Is used in the cities of Brooklyn 
and Hertford for water pipes in dwelling houses. Sold at wholesale 
by JAMES O. MORSE & CO., No. 76 John-street, New York. lUtf 
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MACHINE BELTING, STEAM PACKING, EN- 
GINE HOSE.— The superiority of these articles, mania Jac 
tured of vulcanized rubber, is established. Every belt will be war 
ranted superior to leather, at one-third less price. The Steam Pack 
ing is made in every variety, and warranted to stand 300 degs. o 
heat. The Hose never needs oiling, and is warranted to stand any 
required pressure ; together with all varieties of rubber adapted to 
mechanical purposes. Directions, prices, .fee., can be obtained by 
mail or otherwise at our warehouse. NEW YORK BELTING AND 
PACKING COMPANY. JOHN H. CHEEVER, Treasurer, 
14 13 Nos. 37 and 38 Park-row, New York. 

OIL! OIL! OIL!— FOR RAILROADS, STEAM- 
ers, and for Machinery and Burning. Pease's Improved Ma- 
chinery and Burning Oil will save fifty per cent., and will not gum. 
This Oil possesses qualities vitally essential for lubricating and burn- 
ing, and found in no other oil. It is offered to the public upon the 
most reliable, thorough and practical test. Our most skillful engi- 
neers and machinists pronounce it superior to and cheaper than any 
other, and the only oil that is in all cases reliable and will not gum. 
The Scientific American, after several tests, pronounces it "superior 
to any other they have ever used for machinery." For sale only by 
the Inventor and Manufacturer, F. S. PEASE, 

No. 61 Main-street, Buffalo, N. Y. 
N. B.— Reliable orders filled for any part of the United States an d 
Europe. 18 13 

WOODWORTH PLANERS— IRON FRAMES TO 
plane 18 to 24 inches wide, at $90 to $110. Forsale byS. C. 
HILLS, No. 12 Platt-street, New York. 1 tf 

GUILD & GARRISON'S STEAM PUMPS FOR 
all kinds of independent Steam Pumping, for sale at 55 and 57 
First-street, Williamsburgh, L. I., and 74 Beekman-street, New York. 
1 26 GUILD, GARRISON & CO. 



IRON PLANERS, ENGINE LATHES, AND OTHER 
Machinists' Tools, of superior quality, on hand and finishing, and 
for sale low; also Harrison's Grain Mills. For descriptive circular, 
address New Haven Manufacturing Co., New Haven, Conn. I 26 



SOLID EMERY VULCANITE.— WE ARE NOW 
manufacturing wheels of this remarkable substance for cutting, 
grinding and polishing metals, that will outwear hundreds of the 
kind commonly used, and will do a much greater amount of work in 
the same time, and more efficiently. All interested can see them in 
operation at our warehouse, or circulars describing them will be fur- 
nished by mail. 

NEW YORK BELTING AND PACKING CO., 
14 13 Nos. 37 and 38 Park-row, New York. 



CL. GODDARD, AGENT, NO. 3 BOWLING 
• Green, New York. Only Manufacturer of the Steel Ring and 
Solid Packing Burring Machines and Feed Rolls for Wool Cards, &c. 
1 20* 



DUDGEON'S PORTABLE HYDRAULIC JACKS 
for raising heavy weights, boilers, locomotives, cars, stone, 
stowing cotton, pulling, &c. Frames and platens for stationary pres- 
sing, of different sizes, made to order. Dudgeon's portable hydraulic 
punches for punching or shearing iron, die-sinking and other pur- 
poses, where, with a limited movement, great power Is required. 
Send for a circular. DUDGEON & LYON, No. 466 Grand-street, 
New York. H 13*eow 



ft 1 OHO A YEAR MADE BY ANY ONE AT 

*JP X. •£\jXJ cutting Stencil work ; large and emnll Steel DieF. 
whole Letter?, two Alphabets, Figures and Border Tools, with 16 
Chisels and Gouges for large work, with a quantity of stock suffi- 
cient to retail for $150. Square, Compass. Finishing Plate, Polish- 
ing Brush, Fraraer, Shears, Smoothing Stone, Die-case, Curve Pat- 
tern, sample Designs, Hammer and Block, with recipe for Indellible 
Ink and mercantile Stencil Ink; all neceFBary instructions for 
cutting Stencil Frames, making Stencil Brushes, and, in short, the 
whole system of carrying on the Stencil business at wholesale, with 
sufficient stock and tools of every d escription, warranted perfect or 
exchanged at any time (free) for new. This whole outfit, entire and 
complete, is furnished for $10. Dips all patented. The American 
Stencil Tool-works, at Springfield, Vt., have a cash fund of $20,1 00 
invested exclusively in the manufacture of Stencil Toole, having the 
largest and most valuable water-power in the State, with awheel of 
75 horse-power, affording customers infinite advantages. Samples 
and particulars free. Address A.J. FULLAM, patentee and propri- 
etor, No. 13 Merchents' Exchange, Boston, Mass.; No. 212 Broadway, 
New York, or Springfield, Vt. 16 5eow* 
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EW SHINGLE MACHINE— THAT WILL RIVE 

and Shave 24,0(10 Shingles in a day. for sale bj* 
1 tf S. C. HILLS, No. 12 Platt-street, New York. 



GREAT CURIOSITY.— PARTICULARS SENT 
free. Agents wanted. SHAW & CLARK, 

6 24* Biddeford, Maine. 



READY THIS DAY— NEW EDITION, RE- 
vised and Enlarged.— "Wells' Every Man his Own Lawyer 
and United States Form Book." A complete and reliable guide to 
all matters of business negotiations for every State in the Union, 
containing simple instructions to enable all classes to transact their 
business in a legal way without legal assistance. Also, containing 
the laws of the various States and Territories concerning the Col- 
lection of Debts, Property Exempt from Execution, Lien Laws, Laws 
of Limitation, Laws of Contract, Legal Rates of Interest, License to 
Sell Goods, Qualifications of Voters, &c, &c. fy No man or busi- 
ness woman should be without this work; it will save many times its 
cost, much perplexity and loss of time. 12rao., 408 pages, law bind- 
ing; price $1. Sent postpaid. Agents wanted for this and other 
popular publications. Address JOHN G. WELLS, Publisher, cor- 
ner of Park-row and Beekman-streets, New York. 25 tf 



PORTABLE STEAM ENGINES, COMBINING 
the maximum of efficiency, durability and economy with the 
minimum of weight and price. They received the large gold medal 
of the American Institute, at their late fair, as ** the best Portable 
Steam Engine." Descriptive circulars sent on application. Addreps 
J. C. HOADLEY, Lawrence, Mass. 1 22* 

PUMPS! PUMPS!! PUMPS! ! !— CARY'S IM- 
proved Rot nrv Force Pump, unrivaled for pumping hot or cold 
liquids. Manufactured and sold bv GARY h BRAINERD, Brock- 
port, N. Y. Also, sold by J. C. CARY, No. 2 Astor House, New York 
City. 11 13 

WROUGHT IRON PIPE, FROM ONE-EIGHTH 
of an inch to eight inches bore, with every variety oi fittings 
and fixtures, for gas, steam or water. Sold at the lowest market 
prices by JAMES O. MORSE & CO. No. 76 John-street, New York. 
lOtf 



A MESSIEURS LES INVENT EUR S— AVIS IM- 
pnrtnnt.— Los inventeurs non familiers aveclalangue Anglaise 
et qui prefererairnt nous communique!- leurs inventions en Francais, 
peuventnous addresse-i-dans leur langne natale. Envoyez nous nn 
dessinetune description concise pour notre examen. Toutes «om- 
i mnnications seront reevtea en confidence. 

I MUNN & CO., Scientific American Office. No. 37 pnrk-row. New 
I York. 
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BOUGHTON'S IMPROVED HUB BAND. 

Before improvements began to be made in hub bands, 
however elegant the finish of a carriage in other re- 
spects, there was always one portion of it which was 
greasy, dirty and unsightly — the end of the axle at the 
middle of the hub. As it is necessary to keep the axle 
greased, and as carriages are exposed to dust, the accu- 
mulation of dirt at this place seemed to be a necessary 
consequence. But the difficulty, like so^ many others, 
has been surmounted by the intensely inventive activity 
of the present century. Of all the plans devised, the 
one which (in practice) has proved to be the best is the 
screwing of a tight cap into the end of the hub, so as to 
completely conceal the nut on the end 
of the axle, protecting it effectually 
from the entrance of dust from the 
outside, preventing the escape of 
grease, and making this ugly spot not 
only perfectly clean, but the most or- 
namental part of the whole carriage. 
A silvcrplated band is placed around 
the end of the hub, with a rim turned 
down over the end, and into this rim 
is firmly screwed a silverplated cap. 
This form of hub band has proved so 
superior to all others that it has gone 
into almost universal use, and there 
are several large establishments in the 
country engaged in its manufacture. 
There are, however, some important 
objections to securing the cap by screwing it into the 
end of the band. 

1st. It is necessary to make a square or octagonal 
projection from the cap for the wrench to grasp, and 
this gives a heavy and clumsy appearance to the wheel, 
materially marring the beauty and elegance of the car- 
riage. 

2d. The action of the wrench upon the projection 
soon wears off the plating, exposing the brass beneath, 
and making the carriage look worn and old. 

3d. The action of the wrench in taking the nut from 
the axle wears away the threads in the band which 
holds the cap in place. 

4th. The opening in the band is of too small size to 
allow convenient access to the nut in the frequent oper- 
ation of greasing the axle, and as a wrench must be 
made for each size of nut (the sizes are not in practice 
varied with the size of the hub), caps of only four sizes 
being, in fact, made for hubs of all sizes, from 2 J to 5 
inches. 

All of these difficulties are overcome in the most 
effectual manner by the hub band here illustrated, which 
was invented by James A. Boughtou, of Poughkeepsie, 
N. Y., and patented Nov. 29, 1859. The cap, instead 
of being screwed into the band, is made to fit into a 
rabbet-shaped depression in the edge of the hole through 
the end of the band, where it is held in place by means 
of a lip and small screw. The lip, a, on one side of 
the cap has a groove to receive the edge of the band, 
and the screw, b, passing through the band, enters a 
hole in the enlargement, c, on the side of the cap oppo- 
site to the lip, a. The hole in the enlargement, c, for 
the reception of the end of the screw, has no thread, 
but is made tapering to receive the conical end of the 
screw, which presses into it in a wedge-like way, forcing 
it against the edge of the band, and holding it in the firm- 
est possible manner in its place. The cap is represent- 
ed in the drawing a little out of place, to show the parts 
more clearly. By this plan no wrench, specially adapt- 
ed for the purpose, is required, but the cap is removed 
by an ordinary screw-driver. Besides the essential 
qualities fully developed in the above description, the 
prevention of the wearing of the cap or of the hole 
through the band by the wrench, and the obtaining of 
a large opening through the band for taking off the nut 
from the axle, an incidental advantage of this 
band of no small importance is the securing of the neat, 
light, beautiful and elegant finish to the hub represented 
in Fig. 1 of the engravings. 

'ITie patent for this invention has been assigned to 
Hannah & Storm, of Poughkeepsie, N. Y., manufac- 
turers of the bands, to whom inquiries for further in- 
formation in relation to the matter may be addressed. 
The trade name which they have given to this band, 
and by which it may be designated in orders, is the 
" Champion Band;" 



COMBINATIONS OF MANURES. 
Immense quantities of nitrate of soda are imported 
into England for agricultural fertilizing. George Ville 
has examined the question of the policy of employing 
this nitrate. He finds that soda is found naturally in 
greatest abundance in marine plants, and that it dimin- 
ishes as we recede to the interior of countries, where it 
disappears as a principal element. He finds that, al- 
though potash may in many cases be substituted for 
soda, soda cannot so well be substituted for potash. In 
experimenting with wheat, he found that the addition 
of potash caused double the yield that soda gave ; but 
if a silicate of potash be added to the nitrate of soda, 




BOUGHTON'S IMPROVED HUB BAND. 

the result is the same as that obtained from nitrate of 
potash. His conclusions are that the nitrate of soda, 
mixed with phosphate of lime, is not very efficacious 
as a fertilizer, but that the addition of potash immedi- 
ately communicates great efficiency 



HARRIS 1 IMPROVED HEEL GUARD FOR 
OVERSHOES AND BOOTS- 

A great annoyance in muddy weather results from the 
soiling of one's clothes by the mud which is spattered 
on the heel in walking, and we are sure that large 
numbers of our readers of both sexes — especially ladies 
— will be grateful to the inventor who has, by a very 
cheap and simple contrivance, effectually protected us 
from this annoyance. 

'This is accomplished by making the overshoe with a 
hood-shaped shield upon the heel, as illustrated in the 
annexed cuts. The shield, a, made of the same mate- 
rial of the overshoe, or of other suitable material, is, in 
the process of manufacture, cemented to the heel near 
the top and at the sides, and extends down suffi- 
ciently to protect the pantaloons or dress, but not far 
enough to enter the mud. The water or mud which is 
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thrown up by the foot strikes against the underside of the 
shield ; and thus the outer side, which comes in con- 
tact with the clothing, is kept perfectly dry. 

This is one of those little improvements in an article 
of universal use which are the most certain to pay large 
profits to the inventor. And this seems to be the in- 
ventor's opinion, for he has secured patents for it 
(through the Scientific American Patent Agency) in 
Great Britain and France, as well as in this country — 
the American patent dated June 5, 1 8G0 — and has also 
made arrangements to have a number of pairs made 
for the royal family of Great Britain. Further in- 
formation in relation to the matter may be obtained by 
addressing the inventor* William 'A. Harris, at Provi- 
1 Hence, B. 1. 



I PRACTICAL DIRECTIONS FOR MARINE EN- 
GINEERS- 

We have already noticed favorably the work of W. H. 
King, of the United States navy, on Steam and the 
Steam Engine, published by Frederick A. Brady, of this 
city, and now, by the consent of the author, we extract 
some of his practical directions in case of casualties. 
We shall continue these extracts in subsequent numbers 
of our paper. 

How to act if the Eccentric be Broken in an Irreparable 
Manner. 

If there be two paddle engines connected at an angle 
of 90°, connect the starting bar of the deranged engine, 
by means of a line and guide pulleys, to the cross-tail, 
air-pump beam, air-pump cross-head, or other part hav- 
ing motion coincident with the piston of the other en- 
gine, to give the bar motion in one direction, and at- 
tach a heavy weight to it, with a line running over a 
pulley, to give it motion in the opposite direction. 

If there be but one engine, connect by similar 
means to the connecting rod of the deranged engine, 
which will give the proper motion. 

How to act when a Steamer springs aleak and commences to 
fill rapidly. 

Put on immediately all bilge injections and bilge 
pumps, and shut off all other injections. If tfiey do not 
keep the water down, break the joints on the bottom or 
side injections, and allow them to draw water from the 
bilge, taking care to station a man at each one to pre- 
vent anything from passing in that would choke the 
valves. 

Vessels are sometimes saved from foundering by cov- 
ering the leak with a sail-cloth passed over the bows 
and under the bottom. 

If the leak be a large one, such as one occasioned by 
a collision, it may be possible to force a mattress, or 
something of that nntnre, into it from the outside. 



The Medical and Surgical Reporter, of Philadelphia, 
states editorially that chloroform is very rapidly going 
out of use as an anaesthetic agent in consequence of the 
great danger attending its administration, its place 
being supplied by ether, which is admitted to be almost 
absolutely safe. 




INVENTORS, MACHINISTS, MILLWRIGHTS, 
AND MANUFACTURERS. 

The SCIENTIFIC AMERICAN has been published Fifteen 
Yeabb, and ia the Repertory of Inventions and Discoveries collected 
from all parts of the world. It is indispensable to the Inventor and 
Patentee ; each number containing a complete official list of the 
claims of all the patents issued each week at the United States Patent 
Office, besides elaborate notices of the most important inventions, 
many of which are accompanied with engravings executed in the 
highest degree of perfection, as each number of the paper testifies. 

The SCIENTIFIC AMERICAN is published weekly, in a form 
suitable for binding, each number containing sixteen pages of 
letter-press, with numerous illustrations, all of which are prepared 
expressly for this publication, making a yearly volume of £32 pages 
of useful matter not coatalned in any other paper. 

The SCIENTIFIC AMERICAN is not only the best but cheapest 
paper devoted to Science, Mechanics and Inventions published in the 
world, and has a larger weekly circulation than the combined sub 
scription lists of all similar publications in this country and England 
To the Mechanic and Manufacturer the SCIENTIFIC AMERI- 
CAN is important, as articles in every number treat of matters per- 
taining to their business. 

Terms. 

To mail subscribers : Two Dollars a Year, or One Dollar for Six 

Months. One Dollar pays for one complete volume of 416 pages ; 

two volumes comprise one year. The volumes commence on the first 

of Januasy and July. 

Club Rates. 

Five Copies, for Six Months $4 

Ten Copies, for Six Months $8 

Ten Copies, for Twelve Months $15 

Fifteen Copies for Twelve Months $ 22 

Twenty Copies, for Twelve Months $28 

For all clubs of Twenty and over, the yearly subscription is only 
$1 40. Names can be sent in at different times and from different 
Post-offices. Specimen copies will be sent gratis to any part of the 
country. 

Southern, Western and Canadian money or Post-office stamps 
taken at par for subscriptions. Canadian subscribers will please to 
remit twenty-six cents extra on each year's subscription to pre-pay 

Postage. 

MUNN & CO., 
Publishers, No. 37 Park-row, New YOrkt 
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